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To His Excellency, Gov. Jas. D. Porter: 


No branch of agriculture is receiving so much attention 
at present in the State of Tennessee as that of Wheat 
Culture. The production of this important cereal has heen 
steadily increasing for several years. In 1870 the crop 
barely reached 6,000,000 bushels, while that of the present 
year will probably reach 11,000,000. 

There isa growing sentiment among the farmers that the 
wheat crop, when well managed, is one of the most profita- 
ble grown in the State, and the tendency among them is to 
extend its cultivation, and at the same time to increase the 
yield per acre. New varieties of seed are being intro- 
duced, and many interesting experiments are being made 


by the most intelligent farmers. There is manifested on 


every hand a laudable ambition to improve the quality and 


increase the yield. To aid in this work of agricultural 
progress, the following pages have been prepared. It is 
believed that, with proper efforts among the farmers, Ten- 
nessee may yet become the peer of any State in the Union 


in the productien of wheat. 


I am greatly indebted to Dr. Wm. M. Clarke, of Wil- 
liamson county, for valuable assistance in the preparation 
of this work ; also, to many farmers throughout the State 
for important suggestions. 

I have the honor to be 


Your obedient servant, 


J. B. KILLEBREW. 


WHEAT CULTURE IN TENNESSEE. 


CHAPTER I. 


HISTORY—LIMITS OF CULTIVATION—EFFECTS OF A FATL- 
URE OF THE CROP UPON SOCIETY—TEMPERATURE OF 
RIPENING — ELEMENTS OF SUCCESS IN WHEAT CUL- 
TURE. 


Longfellow, in his poem of “ Hiawatha,” introduces a 
£ ) ) 


beautiful and rofmantic myth in regard to the origin of 
maize. Many traditions among the Indians furnished him 
with a foundation for this story. These children of the 
forest recognized in maize the staff of life—the man’s real 
friend. No time so joyous among them as the corn-dance 
at the maturity of this cereal; and in view of the fact that 
“it was so essential to their very existence, they had good 
cause to dance and make merry. It is true, many other 
plants were cultivated among them, but none so vital, It 
was their sine qua non, their ultima thule, of agriculture- 
Honors and sacrifices were given to the Great Manitou for 
this noble gift to his forest children. Thus may we as well 
record the origin of wheat in some poetic Georgie as the 
great, inestimable gift of the gods to man, or accept the 
mythological account of Ceres having taught to Triptolemus 
of Eleusis its cultivation and use. It figures often in the 
Holy Seriptures, and is placed at the head of all vegetation. 
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Man is often compared to wheat; and this parable is made 
because man being the first of creative beings in excellence, 
so, when he is brought into comparison with individuals of 
the vegetable kingdom, none is found so well suited as 
wheat. Moses frequently refers to it in his first recorded 
account of mankind, and it is there seleeted as the best of 
offerings to Deity. In Leviticus ii. it is called meat-offer- 
ing, and in fact throughout the whole Bible it is spoken of 
as the best and purest of food. By its means Joseph was 
enabled to safely pass a nation through seven years of 
famine. ; 

Chinese history declares it was introduced into China by 
the Emperor Shin-Lung, 2700 B.C. 

In existence, it is older than the creation of man. When 
- Adani walked forth a created being, no doubt fields of wavy 
erain sown by Deity awaited his use. Its habitat is almost 
eo-extensive with that of man. It differs so much in its 
requirements from all other plants, in time of cultiva- 
vation, that seasons, temperature, and altitude seem subor- 
. dinate to its convenience. It is found on the bleak shores 
of Alaska, and on the equatorial terraces of the Andes; on 
the broad steppes of Russia, and in the fragrant valleys of 
Cathay. Everywhere that man has moved, or emigrated, it 
stands as his best friend. When the Egyptian monarch, in 
ancient days, built his pyramids as mausoleums, he did not 
deem it inappropriate to lay by his side grains of this blessed 
cereal. It blesses alike the tables of the rich and the poor. 
Tt constitutes the feathery rolls of majesty, and the heavy 
brown bread of the serf. As the poet designates woman as 
the “last best gift of God to man,” so may we claim that 
wheat was the first greatest boon of an all-wise, beneficent 
Being to his ereatures—one that could cheer, but not ine- 
briate ; sustain, but not destroy. 

There are, ae er, important limitations to its successful 
growth, even in temperate climates, and these are determined 
by an examination of the peculiar distribution of heat and 
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humidity, or amount of rain,.throughout the year. Its 
sensitiveness to extremes of this sort renders its culture 
irregular in success. 

The limits of the successful cultivation of wheat is not 
determined so much by the cold of winter as by the tempera- 
ture of summer, 57.2°, being the minimum mean temperature 
of summer heat in which it will mature. The Southern limits 
vary between 20° and 25° N. and S. latitude, though a suf- 
ficient elevation would, of course, reduce the heat as to 
bring it to any point even on the Equator. The adaptation 
of the cereal to so great a diversity of situations gives it a 
value beyond ali other products of the field. It furnishes 
all the elements of nutrition in a most eminent degree. 

The absolute temperature limits of the growth of wheat 
belong to the summer months, or to those in which it ripens; 
and for these months they may be very precisely defined. 
The points of both extremes are not far apart; and, if abso- 
lute mean temperatures as recorded for the year could be 
employed, the district embraced would be narrow, indeed. 

Before referring to actual districts of its growth, it may 
be well to give the apparent temperature limits of the 
ripening season. We all remember the great outery made 
in England in 1853, about the retardation of the ripening 
of wheat in consequence of the low temperature. The tem- 
perature of July and August was 2° less than usual, or 
about 57°, and as a result a falling off of from one-third to 
one-half of the crop took place. The disastrous effects of a 
wheat failure in Europe are well known. It has been said 
that a failure of the wheat crop in France is always followed 
by a revolution and by bread-riots in England. In Eng- 
land, a temperature of 57° is not sufficient to mature the 
grain, on account of the excessive humidity of that climate. 

This combination of moisture and low temperature does 
not exist in any district in the United States where wheat is 
grown. On the contrary, the United States give good 
results as to ripening in high temperatures. At tha extreme 
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South May is the ripening month, with a mean temperature 
of 60° to 70°. In Vien May and June, with the ther- 
mometer at from 63° to 72°, and in Tennessee, 20th May 
to 10th June, and the heat Lis from 65° to 80°. In Illinois, 
June, at 60° to 70°, and in New York, July, at 64° to 69°. _ 
From these comparisons it will be seen that the temperature 
for the last growth of the wheat falls rather under 70°. As 
we go into warmer climates, the period-of ripening recedes 
until it occurs even in April, as in Egypt. 

Thus it may be observed that the mean difference, or 
range, in the thermometer is only about 15°, so that, were 
we to take the thermometer as a guide, it would appear that 
wheat culture would only range between these means. But 
practical experiment has shown that, in fact, its limits are 
far beyond, and this difference is explained by the combina- 
tion of heat and moisture. A dry climate will mature 
wheat at a much lower temperature than a moist one at the 
same degree of heat. Per contra, a moist climate requires 
a higher degree to bring it to maturity. In this manner, 
though the heat of midsummer may reach to a mean of 95° 
yet elevations will reduce this mean to a point of successful 
cultivation. In England and Northern Europe the entire 
year is embraced in the growth of wheat, and so the tem- 
perature of every month must be taken into account. In 
South Europe there are two months in the year, and in the 
United States, or rather the southern part, there are three 
months not required in:the cultivation of the wheat erop, 
while in the northern part of the Union August is not in- 
cluded in the time demanded for wheat culture. A large 
portion of wheat is grown only during the warm ion 
such as spring wheat. 

It will be necessary to notice the effect of the winter 
months more particularly, as the winter varieties will grow 
up to the limits of the spring varieties, and even the differ- 
ence is more in varieties than otherwise, as either kind can 
be changed by cultivation into the other. In a list of high 
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temperature hereafter given, it is not to be understood that 
wheat will not grow or mature beyond this or the low tem- 
perature, but that it will not, above or below these points, be 
a paying or remunerative crop. Some kinds are grown, as 
before stated, in every point settled by man. 

By a slight examination, however, it will be seen that 
temperature does not alone decide the success, as the dry 
plains of Western Texas, or the broad valleys of Southern 
California, produce wheat equal to the best Illinois lands. 
The uplands of Georgia and South Carolina will also pro- 
duce better wheat than the coast lands of the same tempera- 
ture. This is owing to the difference in the humidity of the 
climate. 

Another element of success that must be noted is the 
amount of snow-fall in regions of country that have a temper- 
ature so low that all wheat vegetation would be destroyed. 
When the snow is melted by the genial warmth of spring, 
the wheat plant that has been protected springs up and 
grows with a marvelous rapidity. Alternations of heat and 
cold are very prejudicial to the safety of wheat, as it greatly 
tends to winter killing. The growth of wheat in winter 
renders it more sensitive to the influence of succeeding cold, 
and tends to destroy it. So that the line just beiow the 
region of continual sncw is the po.nt most likely to suffer 
with winter killing. 

In the region where wheat is protected by snow, we select 
the leading points: Rochester, for New York; Gettysburg, 
for Pennsylvania; Cleveland, for Ohio and Michigan; and 
Milwaukee, for Ulinois and Wisconsin. ‘These are favor- 
able States, and August is not necessary for the growth of 
wheat at any of these points. The points where the greatest 
damage is done by alternations of heat and cold without the 
protecting influences of snow, are Cincinnati, New Har- 
mony,and St. Louis. These places receive a vast amount 


of rain from the influences of the rivers and valleys along 
which they lie. This humidity is combined with a higher 
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temperature also, so that it retards very much the suecessful 
issue of a crop. <A large amount of rain and a warm cli- 
mate are not favorable for its cultivation. 

But with all observations and all theories in respect to 
wheat culture, there are modifications unseen and unknown 
that render futile all calculation. Only practical experience 
can always determine its best habitat. Soil, climate, tem- 
perature, with all its changes and variations, from altitude, 
depression, ete., ete., will make all places of seeming dia- 
metrical oppositeness equally suitable for its culture. 

The following table of temperatures for the best wheat- 
growing districts of the world has been compiled, from 
which it will be seen that Tennessee has a temperature mid- 
way between the extreme limits of the leading wheat-grow- 
ing countries of the world: 
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It is known that Tennessee has an isothermal line 
along the northern shores of the Mediterranean and south 
of the Black Sea; in fact, near the birth-place of this great- 
est of all the cereals of the world. 

Scientific men have made researches into the animal, veg- 
etable, and mineral kingdoms, by various means, principally 
the microscope, and by means of these observations and 
chemical analyses have been able to classify these different 
substances into various genera—species, orders or families, 
and classes. In order to do this intelligently, they embraced 
every known or fancied resemblance in one order; for in- 
stance, the cat family embraces many animals that are simi- 
lar in conformation, having stiff hairs on the upper lip, 
with toes divided, armed with claws, and such as crouch to 
spring on their prey. The lion, tiger, panther, leopard— 
these are as much a feline as the cat itself. So in the veg- 
etable kingdom we find the division into orders, genera, 
classes, and species, founded upon differences in their char- 
acters. ‘There are two grand divisions of the vegetable 
kingdom — those having flowers, Phenogamous, and those 
without flowers, the Cryptogamous. Upon the flowers 
a basis is made for dividing the flowering plants into genera 
and species. It will be readily seen that the similarity be- 
tween turnips, radishes, cabbages, mustard, and many more 
have united them under the common name of Crucifera, the 
petals having a fancied resemblance to across. ‘The pea, 
bean, lupine, ete., not only have similar flowers, but the 
fruit is incased in a pod, or legume, and so this order is 
called leguminous, from a Latin word meaning to collect. 
Thus have all vegetables been classed by Linnzeus, the great 
naturalist. Vegetation is further divided into exogens and 
endogens, or those whose stem increase or grow from layers 
of wood deposited between the bark and the heart, and 
those which do not. In the first class are ash, oak, hick- 
ory, etc.; in the latter corn, oats,.rye, wheat, ete. 

The fruit makes the next division, those having solid 
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seeds being monocotyledon, those having seeds composed of 
two parts fastened together, such as peas, beans, etc., being 
dicotyeldon. 

This same method of classification extends through all 
the various kingdoms, animal, vegetable, and mineral. For 
instance, the lime family is called calcareous, because lime is 
the distinguishing or predominating element. This com- 
prises limestone, marble, alabaster, plaster of Paris, sea- 
shells, marl, ete. The Aluminez are topaz, ruby, emerald, 
alum, ete., because alumina predominates. And flint, or 
silex, gives the name of Silicie to sand, onyx, agate, quartz, 
jasper, and many other gems. Within a few years the 
theory of evolution, advanced many years ago, has received 
many adherents, and a great deal has been written to prove 
this doctrine. According to this theory there is a regular 
progression from the lowest forms of the mineral kingdom, 
through the long series of vegetation, to the highest form 
of animal life. 
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CHAPTER II. 


BOTANICAT, DESCRIPTION—HY BRIDIZATION—INTERESTING 
EXPERIMENTS. 


The botanical name for wheat is Triticwm Vulgare. Syn- 
onyms— Triticum Hybernum, T. dustivum — A-S-hweate, 
white, in distinction from rye and other dark colored grains. 

Triticum Sex. Sys. Triandria Digynia—Nat. Order, 
Graminace. Gen. Cn. Calyx, two valved, transverse, soli- 
tary, many-flowered, on a flexuose toothed receptacle. 
( Rees.) 

The common winter wheat has a fibrous root, and one or 
more erect, round, smooth-jointed stems, which rise from 
three to five feet high and are furnished with linear, pointed, 
entire, flat, many-ribbed, rough, somewhat glaucous leaves, 
and jagged, bearded, stipules. The flowers are in a solitary, 
terminal, dense, smooth spike, two or three inches long. 
The calyx is four-flowered, tumid, even, imbricated, abrupt, 
with a short compressed point. In the upper part of the 
spike it is more elongated; and in this situation the corolla 
is more or less awned. The grain is imbricated in four 
rows. 

Lriticum, wheat belongs to the subtribe of the grasses, 
hordeinea, from barley, which is in structure closely related 
to wheat, and rye also belongs to the same division. Be- 
sides the grain producing species, all of which are annuals, 
there are several with perennial roots, which by some 
botanists have been placed in a distinct species agroperms, 
the most important of which is the troublesome triticum 
repens (couch grass), (wild onion), of which more hereafter. 
Like other cereals the origin of wheat is deeply involved in 
speculation. It is found growing wild in various mountain 
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countries, in some places where from the accounts of trav- 
elers it could not have spread from cultivation. De Candolle 
believed it sprung from the Himalays of Asia, though 
the pioneer miners of California make notice of seeing it 
among the western crags of the Rocky mountains and 
Nevada Sierras. The latter disseinination, however, may 
have taken place from the numerous missions established by 
the Catholics in that country. 

About 1855 M. Fabre asserted that he had proved wheat 
was cegilops ovata (a common grass of Southern Europe) de- 
veloped by cultivation. He asserted that by successive 
sowings he had produced forms of egilops which passed for 
specimens of wheat, and by continuing this sowing 
he had produced wheat. ‘These experiments are not, how- 
ever, worthy of credit, for it is now known these grasses 
have been either accidentally or for a purpose hybridized 
with wheat, and thus he only developed the fact of the dis- 
position of this grain, as of all others, to return under 
favorable circumstances to its original state. But Nature’s 
laws had been transgressed, and here the new, much valued 
species, expired. Nature will perpetuate a mongrel but 
never a mule. 

In the vegetable kingdom the results of such experiments 
are precisely analogous. The individual plants that par- 
ticipated in the crossing may be distinetly traced in the 
hybrid. Affiliated plants thus crossed produce fruits that 
will fecundate, whilst the violation thus produced will not 
bear fruit, or at least if fruit is borne, the seed will not germi- 
nate. Flowers possess a strong attraction for pollen from 
flowers of its own species, and hence if it is desired to pro- 
duce a hybrid, it is necessary to use a large quantity of 
pollen, but there will be no result unless they are of the 
same genera or species. The earliest record we have of 
hybridization is in the writings of Cameranus, in 1694. 
Linneus wrote of hybrids in 1751, and Kolreuter, eight 
years later, succeeded in producing hybrids by artificial 
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fecundation. Since this time, numberless experiments have 
been successfully made in that respect. In order to succeed 
in doivg this, it is only necessary to bring the pollen which 
is contained in the anthers of one flower in contact with the 
stigma of the pistils of the flower to be impregnated. To 
succeed in effecting this, it will be necessary to select 
flowers of the same maturity, as those of different ages will 
not do. The stamens are the male organs, and the pistils 
the female organs of reproduction and the pollen is an ex- 
ceedingly fine dust contained in the anthers of the stamen. 
The stamens of the plant to be hybridized must be removed 
early in the morning while wet with dew, and then about. 
noon the stamen of the male plant must be shaken over the 
stigma of the pistils of the female plant. The stigma of 
the pistils resembles a sponge, and has a powerful ab- 
sorbent property, so that it will grasp the powder and con- 
vey it by a delicate tube to the fruit or seed. 

Hybridization is an exceedingly delicate operation and 
ean only be successfully performed by a skillful hand. It 
often happens in gardens that through the agency of bees, 
bugs and insects, accidental hybrids are produced. It is so 
well known that gardeners keep apart all affiliating vegeta- 
bles, even when they are ignorant of the cause of their 
mixing. This is most especially the case with cabbage 
tribes, melons, cucumbers, ete. It is more difficult to pro- 
duce hybridization of cereals than any other vegetable, but 
not impracticable. The difficulty arises from the manipula- 
tion necessary in removing the unexpanded anthers, and 
then applying the pollen of another plant. 

Mr. Maund, of London, obtained a prize in 1851 for pro- 
ducing hybrids from the annexed varieties of wheat : 
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Male. Female. Resald, Hide ge 
‘Old Lammas Donna Maria Larger than either.: 
Pearl White Oxford Red « $6 Seed. of: 
Clustered Red Satin White Course, rough, short. .. 
Old Lammas King’s White Very large long ear. 
Boston Red Donna Maria Large ear, strong straw: 
White Cove Northumberland Beardless, ear downey.’ ‘' = 
(beard) , (smoeth) 4 ia 
Dark Cove Pearl Small deformed ear. 


His experience was that a strong male and a weak female 
produced a better result than a strong female and a weak 
male. 

In 1848 Mr. Raynbird, of Loverstuke, obtained a pre- 
mium from the Highland Society, Scotland, for successful 
experiments of this kind. He began his experiments in 
1846 with the Hopetown, a long eared and long straw white 
wheat, and Piper’s Thickset, a course wheat with thick 
clustered ears, a stiff straw and very prolific, but liable to 
mildew. The hybrids thus obtained were intermediate be- 
tween the two parents, the ears shorter than the Hopetown, 
and longer than the Thickset. 

We would commend the example of these enterprising 
gentlemen to some of our farmers, and also the public spirit 
of the English societies in offering premiums to the sue- 
cessful experimenter. It is beyond question within the 
power of any one thus to originate new varieties having the 
good points of various kinds. Nor should one entering on 
these experiments be discouraged at a failure, for it often 
happens the result will not be satisfactory. But the simple 
fact that hybrids from accidental fecundation have furnished 
some of the most prolific and hardiest varieties, should be 
an encouragement to prosecute such inquiries. When it is 
eonsidered that during one year in the United States alone 
the vast sum of $200,000,000 is spent for flour, any one can 
readily see the immense advantage the introduction of a 
new variety that would increase the yield one or two bushels 
per acre, would be to the producer. Our agricultural socie- 
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ties;should encourage this by offering a suitable medal to 
any one who is able to bring before the public a good seed 
suitable to eur soil and climate. We have a vast number 
of speeimens of greatly differing qualities both of grain and 
straw, aud nothing would be easier under such a stimulus 
than to derive from these differing kinds such as would be 
suitable for all the different soils and elevations, 
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CHAPTER [II. 


ANCIENT HABITAT—INTRODUCTION INTO OTHER COUN-= 
TRIES—NEW VARIETIES—IMPORTANCE OF SELECTING 
SEEDS, AND THE BEST METHOD OF DOING SO. 


It is a well ascertained fact that those vegetables thrive 
best in the soils to which they are indigenous. According 
to a rule adopted by the celebrated Baron Humboldt, to de- 
termine the native country of any species, when that fact is 
in doubt, it is fair to presume it belongs to that country in 
which the greatest number of known species exists as indi- 
genous to the soil. This rule would place Persia as the 
place of its nativity. According to Diodorus, Isis and Osiris 
discovered wheat, barley and other vegetation, growing 
wild in the valley of the Jordan and carried them into 
Egypt, into the country of the Nile, and taught its inhabi- 
tants their uses and cultivation, and the natives considered: 
this act of such immense benefit to mankind they deified 
and worshiped these agriculturists ever afterwards. Strabo 
declares that wheat was found growing spontaneously 
in Persia, and also on the banks of the Indus. Other 
writers attribute its nativity to India instead of Persia. But 
be that as it may, it will readily occur to the reader, judg-. 
ing from the reasons laid down by Humboldt and others, 
that, considering the many species of Triticum spread over - 
both Persia and Northern India, these countries may fairly, 
claim the parentage of this plant. Now the locality of 
these valleys will lie between the parallels of 30° and 40° 
North Latitude, and within these same parallels the whole 
of Tennessee is situated, and though we are the antipodes.. 
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of those countries, the same sun that governs their climate 
and meteorology gives us the same life-giving principle. 

Many plants are produced and flourish spontaneously in 
certain places on the earth’s surface, yet such is the adapia~ 
bility of most plants that through the interference of man 
they are capable of being transferred to various points and 
of growing successfully as in their birth-place. Wheat is 
a signal example of this character of cereals though not 
confined to that species. In Asia wheat was only known 
by a few well defined species, yet by culture it has improved 
and increased until now largely over two hundred kinds 
are known and grown. At first botanists divided it into 
“hard wheats,” “soft wheats,” and “Polish wheats,” but soil, 
cultivation and climate have developed it into the many 
beautiful varieties now shown at every county fair. 

The hard wheats are the products of the warm countries, 
such as Egypt, Sicily and South Italy. The soft wheats 
flourish in the colder, damper climates, such as Sweden, 
Denmark and North Russia. The Polish wheats are those 
grown in the country from which its name is derived, 
and are hard or flint wheats. The hard wheats abound 
in ¢luten or flesh-forming principle, and white wheat in 
starch or fat-producing principles. 

The hard wheats will not, according to our Southern 
method of milling, make as white flour because a large 
amount of silica and alumina exists in the hull or bran, and 
this being incorporated in the flour gives it a yellow hue. 
For this reason the country south of us has been heretofore 
debarred from cultivating the varieties of wheat best suited 
to its climate. But a new milling process, of which more 
hereafter, is fast being adopted by which the wheat is de- 
prived of its hull before grinding, and then the flint wheats 
will make as white flour and far more nutritious bread 
than any others. The white varieties of wheat are tender 
and liable to sprout from damp weather, and are far more 
subject to the depredations of the weevil. Besides, they 
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require a much longer time to be dried before grinding or 
packing for transportation. The hard wheats alone furnish 
flour suitable for manufacturing into maccaroni. : 

Some soils are remarkable for the production of. good 
seed, while other soils will cause a constant degeneration, so 
that a frequent resort to new seeds is required. This is so 
well known in England that the produce of a certain parish 
in Cambridgeshire is sold for seed at a larger price than 
ean be obtained for it for milling purposes. It will be to 
the interest of farmers to take advantage of this hint and 
always buy their seed from some one who uniformly makes 
good crops. It has been ascertained that all kinds of seed 
wheats of the same variety contain the same relative pro- 
portion of gluten and starch. Jor bread making the excess 
of gluten would be no objection, but to create a perfect 
vegetation a due proportion of these constituents is neces- 
sary and is essential to perfect maturity. So that, if this 
fact can be ascertained, it will at once be known there is an 
excess of nitrogenous or animal manure in the soil or of 
vegetable humus. In either case the remedy is easily 
applied by the addition of the deficiency. 

By selecting seed from ears that show a superiority to 
the surrounding field, and sowing it carefully, we may. be 
able to perpetuate a new species made by a fortuitous im- 
pregnation or some peculiarity of -the soil. 

Many instances of this kind occur, and it is beyond 
belief the amount of wealth given to a single county by 
a careful attention to this simple hint. In many of the 
Basin counties an average of 25,000 acres are’ annually 
sown. JBefore the introduction of the Boughton, Tappahan- 
nock, Fultz and other good varieties of wheat, fifteen to 
twenty bushels were considered an extraordinary yield. 
Since then from twenty-five to thirty-five are not uncom- 
mon on properly cultivated land. It it true the pride of 
having a superior variety will stimulate to a eareful prepa 
pation cf land and a prcyer aitenticn te. te ealture. Th 
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is one of the legitimate results of good seed. Attention to 
this will increase the production for each county from 
20,000. to 100,000 bushels annually. We have many re- 
corded instances of the very valuable results from selecting 
good, large, plump grains for seed. In some instances the 
crop has been quadrupled in quantity and quality by the 
use of choicest seed selected in the manner stated. 

“Mr. J. B. Armstrong, of Wicomico county, Maryland, 
from one ounce of Fultz wheat, sown in drills, obtained 84 
ounces of wheat. From one ounce of Clawson he obtained 
76 ounces. The moles destroyed some of the latter or it 
would have been as good as the former. Mr. L. M. Wilson, 
of the same county, obtained two bushels of Clawson from 
1} pints of seed. This variety is a hard white flint, and 
has a very strong straw.”—American Miller. 

In selecting imported wheat for seed care must be exer- 
cised as to the place whence it originated. Wheat grown in 
England, which has a moist, cool climate, would not suit 
the warm, dry soil of Tennessee, but possibly if grown a 
year or two in Canada or Northern New York, it might be 
a valuable addition to our granary. Wheat sown year after 
year in moist soils will degenerate very rapidly. It be- 
hoves farmers to pay more attention to the causes of the 
deterioration of wheat. It may be that each variety is 
adapted to a’ specific climate where it grows perfectly, and 
where it will not degenerate if supplied with a sufficiency 
of proper nourishment. Causes are ever at work to modify 
the germ and it requires constant and unremitting care to 
counteract these causes. Should wheat not yield as well as 
the land would seem to justify, new seed should be selected 
that is grown on a soil of different character and, if from a 
slightly different climate, all the better. The product will 
be improved both in quality and quantity. 

Jt is generally conceded that wheat grown on a sandy 
soil will succeed well on a heavy clay soil, or on the black 
soil derived from limestone. Sced from a damp soil will be 
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late in maturing and is liable to rust. It would be a good 
change for the black and mulatto lands of Middle and East 
Tennessee to be supplied with good varieties grown in the 
sandy lands of West Tennessee. The selection of new 
varieties either by choosing from superior kinds the spon- 
taneous growth of nature, or by judiciously crossing varie- 
ties, each possessing qualities that are desirable and worthy 
of being perpetuated, offers a fine field either for botanical 
experiments or for the exercise of that philanthropy which 
impels one to the service of mankind. The extraordinary 
success of improvements in our garden vegetables, the 
production of innumerable new varieties of various escu- 
lents gives matter of surprise that the attention of the 
farming world has not been heretofore more particularly 
directed to an equal amount of experiments on the cereals, 
such as oats, wheat, barley and rye and the grasses pener- 
ally. What has been effected—can be done again. When 
a person by any sort of process is able to make 50 or 60 
or 70 bushels per acre, others by pursuing as near as pos- 
sible the same process can do the same, or at least approxi- 
mate it. 

Seed properly selected should never have been through 
a thresher. It will not only mix but will convey many 
noxious seeds, such as “cheat,” “cockle,” “couch grass,” ete. 
These seeds will lie dormant in the ground for years and 
then coming within the germinating power of the sun spring 
up to annoy the farmer. As an evidence of the facility of 
threshers to sow seeds, the attention of every one has been 
drawn to the large amount of these troublesome weeds 
growing on the places where threshers have been set. 

Any man who will establish in his garden an experi- 
mental plot, can select the best heads of the most prolific 
wheat, sowing the next year the best heads alone, and still 
selecting from this the best heads, using the balance for 
field use, and in this manner keeping always one year 
ahead. ‘This will make good seed. A practice that has re- 
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sulted in,a largely increased production has prevailed im 
some sections, and merits special mention. 

_ Select.a few bundles and strike them over the head of a 
barrel lightly.. The heaviest, best matured grains will fall 
out, leaving those not fully ripe in the bundle. A few 
minutes will suffice to secure seed in this manner that will 
improve -the ordinary yield very largely. This proves. 
the necessity of seed wheat being allowed to get. fully ripe 
before cutting. 
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CHAPTER IY. 


HistoricAL ALLUSIONS — PLANTS ALLIED TO AND [N- 
FESTING WHEAT, AUGILops, Couch Grass, CoCKLE. 


Mention has been made heretotore of the probable habitat 
of wheat; but it is by no means a conceded point. Colum- 
bus never had his place of birth claimed by more cities 
than countries are claimed for the origin of wheat. We 
have good reason for believing much of this ambiguity 
results from two causes. In the first place, wheat either 
existed before the creation of man, or was so nearly his 
coeval in antiquity that it is prehistoric. We have the 
example of the fossils under our hills to prove that with 
each era in the creation the formation of any particular 
being was preceded by the creation of some special food 
suited to that creature. Diatoms and Alge, the mosses of 
the sea, preceded infusoria; these served as food for the 
Radiata, which in turn sustain the more highly developed 
denizens of the sea. When the ocean had been sufficiently 
stocked for the formation of carnivora, the sharks made 
their appearance. In like manner it was repeated on the 
land. Vegetation, suited to the many different animals, 
began to fleck the earth, and it is a reasonable supposition 
that, inasmuch as man was not able to digest the grasses of 
the field as do cattle, other more readily digestible food 
should be supplied to him in a form more suited to his 
limited powers of assimilation. 

In this manner, when man made his appearance upon 
the scene of crestior, he found not only the flocks end 
herds ready for nis consumption, but an abundance 9 
cereals, and it was only necessary for him to find their uses. 
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This was effected by the gradual discovery of the properties 
of the various growths of the earth. No doubt many fell 
victims to their experiments, as in the present age; but 
mankind reaped the benefit of their success, until all that is 
esculent has been added to the repertory of agriculture. 
Asa matter of necessity, these discoveries long preceded the 
art of recording them; hence, the origin of the old world 
cereals is left mainly to conjecture. In a paper addressed 
by Sir Joseph Banks to the Historical Society in 1805, he 
speaks of having received some seeds from a lady, among 
them a package labeled ‘“ Hill Wheat,” the grains being 
about as large as the seeds of our ordinary grasses, but 
which, when looked at through a magnifying lens, were 
found to resemble the grains of wheat exactly. He sowed 
these seeds in his garden, and was greatly surprised to find 
the produce to be spring wheat of ordinary size. He made 
every inquiry possible to ascertain the history of these seeds, 
but could only elicit the fact that they came from India; but 
whether they were the result of cultivation, or the sponta- 
neous production of nature, he could not discover. The 
explorations and discoveries of modern scientists are con- 
ducted with much more systematic care than formerly, and 
the results being constantly given to the world, excites a 
spirit of inquiry in others, and thus many important facts 
are annually added to the store of knowledge. Everyone has 
heard or read of the numerous specimens of wheat being 
found in the pyramids and the sarcophagi of the Eastern 
potentates, and these deposits of the world’s food have lain 
here many thousands of years. It has often, also, been 
found among the lacustrian habitations of the aboriginal 
inhabitants of Germany and Switzerland, side by side with 
the many implements of the Stone Age. We may gather 
from this that it early found its way both east and west from 
its native home in Asia. When Cortez made his conquest 
of Mexico, a negro servant of the great conqueror discovered 
in his rations of rice a few grains of wheat, which he care- 
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fully planted, and continued to plant for several successive 
years, and hence came the supply of Mexico and its neigh- 
boring States. Whether these few grains were brought by 
Cortez from Spain, or were collected rom the natives, does 
not appear in the history, but it is to be presumed the rice 
was brought from their colonies. 

Sicily has also laid claim to its parentage, from the fact 
that Ceres was a native of that island, and she is credited 
with having brought it thence to Greece and its provinces. 
It may have been cultivated in Persia or Egypt, and some 
of the seeds being scattered along the roadsides by the cara- 
vaus that traversed the hills and deserts, germinated and 
continued to grow in these places, not accessible to culti- 
vation; and though it does not under such circumstances 
lose its proper characteristics as wheat, yet it may be readily 
comprehended by similar instances that it would become 
small and weak. Our large pippins, weighing a pound or 
more, together with the many hundreds of delicious apples, 
are all developed from the unpromising and bitter crab. A 
very small poisonous root in Chili gave us the starchy 
potato, that has so often come between the poor of Europe 
and starvation. The juicy, sweet, highly prized parsnip 
springs from a root that, from its resemblance and similar 
smell, has killed its thousands, being highly deleterious to 
human life. The luscious peach, more delicate in its flavor 
than all tropical fruits, more generally cultivated than even 
the apple, originates from ‘the worthless bitter almond. If 
science can make such an improvement in these luxuries, 
how much more may we expect from the care that would 
naturally be bestowed on such a necessity. And yet, with 
all the wonderful advancement made in the character of 
these and other cereals, we have reason to believe, left to 
themselves, they would, after a lapse of sufficient time, 
revert to their original state. Lveryone has seen a garden 
in its bloom and beauty, filled with the most delightful 
species of roses. Roses red, roses yellow, and pink, and 
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white, with all the intermediate tints, full of petals, running 
over with loveliness and perfume. Yet these same roses, 
deprived of the hoe and spade to battle with legions of 
weeds, seeking the destruction of these favorites of man, 
would soon, by these vandals, be choked to death, or they 
would lose their delicate petals, and others would take their 
place, the stems would arm themselves in their own defense, 
with long, sharp thorns; in fact, they would lose all but 
their delightful oder, which they would still offer up as an 
incense to their Maker. It is by no means a conceded 
point that no species can be entirely changed by cultivation 

on the contrary, a numerous and intelligent class of botan- 
ists claim to be able to effect a permanent departure from 
one species into another, so that, instead of there being one 
or more species, there will be one or more yarieties of one 
species. Prof. Henslow’s experiments would tend to show 
this doctrine to be so, but the species selected by Prof. 
Henslow were so nearly allied that it was not a positive fact 
that one was only a hybrid of the other. If, however, such 
a result should be effected, it might be that, through the 
agency of man, and under proper climatic influences, wheat 
itself may have been developed from some wild native 
grass, so different now from wheat, that their relationship 
should never be recognized. 


ZEGILOS OVATA. 


Many botanists have long contended wheat is the off- 
spring of the grass known as dgilops Ovata. It grows 
spontaneously in Sicily, and though a coarse grass, growing 
only about eight or ten inches high, though much smaller, 
is precisely similar in appearance to wheat. There are sev- 
eral species of this grass. The rough- spiked dgilops 
grows in the Levant, and is perennial. There are other 
species“of Augilops called Cretan, long-spiked, oval-spiked, 
cyndrical-spiked, ete., to be found regpectively in Candia, 
Tialy, Hungary, and Southern Europe.- In some places the 
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seeds are roasted, and used for human food. All these 
seeds are precisely like wheat, except that they are very 
diminutive. It had often been asserted by various persons 
that wheat was Aegilops, altered by cultivation; but from 
the fact that the latter was only a bitter, miserable grass, 
ten or twelve inches in height, no botanist of respectability 
could be induced to make such an assertion. In fact, they 
declared their dissimilarity to be so great that they belonged 
to different genera. Beauvois, in 1812, in a dissertation, 
said there was no difference, except artificially, between 
the two. 

A Frenchman, by name Fabre, who was a gardner, a 
careful, punctual man, without any education, undertook to 
discover the difference for his own satisfaction. So, in 
1838, he gathered the seeds of the Aegilops Ovata, and 
and sowed them in his garden. There was but little 
change, except as to height, it being two and a-half feet 
high. There were but one or two grains to the head, and 
these unlike either wheat or dtgilops. He saved them 
carefully, however, and continned to plant from year to 
year, preserving specimens of each growth until 1845, when 
the plant was adjudged by all to be true wheat. The last 
change that occurred was from a pithy to a hollow stem. 
This experiment was conducted with great care, in enclosed 
places, carefully excluding all grasses, or anything likely to 
hybridize with it. It was known of many, and his pro- 
ceedings were closely watched by the neighbors. He was 
an uneducated man, and had no pride or desire to establish 
any particular theory on the subject; and so, when an 
article appeared in the proceedings of the Royal Avricultu- 
ral Society, it had a powerful effect in shaking the theory 
of botanists in the immutability of genera. However, when 
it is known that the culture of wheat largely predominated 
in that department, and often in the rays of sunshine large 
clouds of pollen are seen rising from the wheat fields and 
floating lazily with the wind, it is readily understood how 
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the plants become not only hybridized after cultivation, but 
that the process had been going on for some time before. 
The truth or falsity of this theory may be questioned or 
not, but the consequence of it, if true, would be very im- 
portant to the culturist in more ways than one. It would 
explain in a most sensible manner the disposition of wheat 
to degenerate, and to become diseased after cultivation in 
one section of country for a long time, and it would suggest 
the remedy. 

It hardly seems possible that all botanisis of so many 
years should have made such an evident error in their classi- 
fication, and that it should have been left to a simple gar- 
dener to discover this error, and expunge from the botany 
either Triticum or digilops. 

Lieutenant Mayo, of the United States Navy, spent some 
time visiting the plains of Troy, while his vessel was 
cruising in the Archipelago. He gathered a few grains of 
what he supposed to be wild wheat growing there, and 
gave them to Dr. Wilson Waters, who has planted them 
for several years. He now (1831, American Farmer) has 
about a bushel of wheat that is larger than that derived 
from wheat grown in this country, but not so large as that 
derived from Chili. The stalk is nearly solid, has a large 
base, and is more tapering than ordinary wheat; has a 
head with long beard, fully six inches long, and it averages 
about forty grains to the head. It is thought it may be 
valuable from its heavy stalk, protecting it from the depre- 
dations of the fly, and from lodging. 


coucH GRASS (Triticum Repens). 


This is a most troublesome grass, introduced from Europe, 
infesting many wheat fields and meadows, and is known by 
a different name in almost every locality. It is called 
witch-grass, twitch, quitch, quack, quake, squitch, dog-grass, 
chandler-grass, and wheat-grass. The plant is two feet 
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high, having rough leaves, somewhat hairy, and trailing at 
the lower joints, is perennial, and propagates itself both by 
its seeds and jointed stems and roots, Although it is a 
grass, its leaves are too coarse for fodder, and it performs 
the office of a vile weed, being an insidious creeper, multi- 
plying and ramifying itself in all directions. Its seraggy 
roots go deep into the ground, and take firm hold. Each 
joint can produce a new plant, which in turn, if not de- 
stroyed, will produce others without number. 

The only way to destroy this pest is to gather, dig, and 
burn. If land is well plowed, and turned often during dry, 
hot weather, it can be got rid of. But to dig or plow it 
up in wet weather, will only assist its propagation. Its 
roots strike so deeply that it is almost impossible for it to 
be broken. In the early autumn its roots strike horizon- 
tally and obliquely in all directions, and continue to run 
until the cold weather interferes with its growth. 

The roots are suculent and quite nutritious, and are by 
some people dug, cleaned, and fed to horses and cattle, while 
in the poverty-stricken countries of Northern Europe the 
peasants dig the roots, dry them thoroughly, and grind them 
into meal that they may have cheap bread, and be enabled 
to sell their wheat to the rich. Hogs will plough up the 
ground with great zest in search of its rich joints. Its 
ashes contain about 10 per cent. of lime, 5 per cent. of pot- 
ash, 20 of bone, and balance silicates. This explains why 
clay is so congenial to its growth. Where land is foul with 
it, it is known that turnips do well. It belongs to the 
family of Triticum. It is susceptible of hybridization. It 
may be seen in the corners of the fences of most of our 
grain fields, and though it has not troubled us to the same 
extent it has our Northern States, yet it is well the farmer 
should keep an eye on it lest it should takehold. Its seeds 
once mixed with wheat would soon give it such a set as 
would give employment for years to the thriftless farmer, 
who lets it steal upon him. 
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COCKLE (Lychnis Githago). 
This weed belongs to the Pink family (Caryophyllace), 


and derives its first name from Luchnos, a Greek word, 
meaning light, from the flaming color of its flowers in 
some species, and its heavy fur of cotton on the leaves. The 
ancients made wicks of the Mullein Lychnis for use in their 
lamps. Its second name, Githago, is from Gith, which 
means Guinea pepper, from the size and color of its seeds. 

Every farmer in the country is well acquainted with this 
pest, and it is one that, with but little attention, can be 
effectually destroyed. It is an annual, and to be propa- 
gated must be sown each year. This preservation is secured 
with great certainty by the farmer, for when once harvested, 
and it ripens with wheat, it, being of same size with wheat, 
passes through the seive, and, being heavier, it resists the 
efforts of any fan to separate it. ‘Thus the farmer perpetu- 
ates it himself, and being so black, if in quantity, it gives 
a bluish tinge to the fiour. It proves that great maxim of 
farmers not to put off until to-morrow what should be done 
to-day ; for when the cockle is once safely shocked with the 
wheat it is secure, it will do the balance of its hiding, and 
come up with its companion, the wheat, the next year. But 
if the farmer would, while the cockle is showing its beauti- 
ful, purplish flowers all over the field, spare a few hours 
with his boys, he could soon go over the wheat, and by 
pulling it up, effectually destroy it, root and branch. There 
is no difficulty in detecting it. It raises its own flag ot 
defiance, and it would be fun for the boys to pull it up. 
Much more difficult to destroy, and far more troublesome to 
the farmer, is the chess or cheat. 
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CHAPTER V. 


CHESS OR CHEAT (BROMUS SECALINUS)—BROME GRASS— 
DESCRIPTION OF —ERRORS REGARDING, 


This plant belongs to the order Graminee or grasses, and 
to the tribe pms, or fescue grass. There are many varie- 
ties of this grass, but the one above is sufficient for vur 
present purpose. Willard introduced it into this country 
under the impression it was a good forage grass. Bat it 
was soon discarded as being worthless, and not only werth- 
less, but injurious. The characteristics of this genus are: 
Spikelets with 5 to many flowers panicled; glumes aot 
quite equal, shorter than the flowers, mostly keeled, the 
lower with 1 to 5, the upper with 3 to 9 nerves; the flowers 
lanceolate, tested the pale erie the lower 
keeled with 5 to 9 nerves, awned or bristle pointed ‘from 
below the tip; the upper palea finally adherent to the grain, 
straws three, styles attached below the apex of the ovary. 
The grasses of this genus are coarse, with large spikelets, 
generally somewhat drooping when ripe. 

From the facts the grains of this grass are smaller than 
wheat, it is very difficult to separate it, and thus it seriously 
injures the sale and quality of wheat. As before ‘re- 
marked, it was brought to this country by Willard under 
the impression it was a good addition to our list.of feed 
grasses, and the seed were sold at an enormous price, and 
so eagerly was it sought after that it very soon became 
disseminated all over the country. Its worthless character 
was soon ascertained and its cultivation abandoned, but aot 
until it had stocked nearly every grain field in the Unisn. 
Its seeds have several thicknesses of husk, and being very 
small and of low vitality, it will remain dormant. in*the 
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the sun, In this respect it resembles clover seed, that will 
produce a stand of clover after undergoing wonderful 
chances for destruction. A gentleman once fed clover hay 
to his horses during the autumn and winter and in February 
he dug the manure up and placed it in a frame to make a 
hot bed.’ It there performed its office for the season, but 
lay until the following February, when it became necessary 
to remove the beds, and the old manure was scattered in 
the garden. He looked upon the whole pile as being a 
corpus mortuus, but to his surprise the entire garden came 
up thickly with clover, and continued for a year to send up 
fresh plants with every stirring. 

Esq. Carothers, in Williamson county, sowed a piece of 
new ground in the eorner of his woods lot with turnips in 
186i. The turnips, after Jaying through the winter, made 
seed, but the occupation of the county by the Federal sol- 
diers destroyed the fences, and the turnip patch stood ex- 
posed to stock during the war. In 1871 the patch or cor- 
ner was again broken up, this time included in the corn 
field, and after laying awhile it gave a full and heavy 
growth of turnips. Now if clover can withstand the diges- 
tive apparatus of a horse, the heating of a hot bed and come 
up, and if turnips ean lay in the ground ten years and then 
vegetate, why, one need not be astonished at the powers of 
self-preservation of the chess. 

Mr. Thos. Hamlet, of Davidson county, bought a lot of 
wheat with a few grains of chess in it. He sowed it and ~ 
with it of course the chess seed. He continued to sow the 
same quality of wheat for several years, gradually inecreas- 
ing the quantity of chess until his crop was almost totally 
chess instead of wheat. Now, although he had deliberately 
contributed to effect this result, his farm was spoken of far 
and nearas an instance in which a variety of wheat had 
been converted into cheat. It became so grevious an evil 
he bad to abandon for a few years the cultivation of wheat, 
and during the interval the cheat continued to grow as any 
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any other grass would. But finally it departed and he was 
able to resume wheat culture. ; 

It is a well known fact that this is treading on tender 
ground, when it is sought to convert this’ time honored 
theory of the conversion or degeneration of wheat into 
cheat, but the duty of a truthful and faithful officer compels 
him to apply the surgeon’s knife to all errors, in hopes, if 
the true theory is once established, we may by a united 
effort not only eradicate the error, but the vile pest also. 
Every one is liable to jump at conclusions from hasty ob- 
servations, and where once the inference is made and ac- 
cepted, it is a difficult matter to correct it. 

The most common opinion is that wheat that has been 
pastured early, or over which a wagon has been driven, is 
more subject to this change. The fact is cited that if a gap 
occurs in the fence through which stock mostly pass, the 
path made by them has the most cheat in it. They explain 
it in the following manner: Wheat that is covered deeply 
sprouts and sends up its plumule to the air and its roots 
spread from the grain around. The depth of the seed and 
roots is so great that the plumule sends out another set of 
rootlets near the surface soil, In treading on the ground 
around grains that have taken on this process of double 
roots, the stem of the wheat becomes severed between the 
grain and the surface roots, and it then degenerates into 
cheat. This is an assumption not warranted by the facts. 
It is only forming a theory of explanation for an assumed 
fact when there is in reality nothing of the kind. 

In the first place, cheat is a hardier plant than wheat, 
and a continual battle is going on between the two for ex- 
istencé, none the less deadly because it is silent. The wheat 
being a cultivated plant requires more protection or assist- 
ance to maintain its life. The amount of ‘injury it receives 
from the depredations 0 stock tends to weaken its hold on 
life, while the cheat takes advantage of its weak condition 
and thrusts up ity noisome head and makes good its hold on 
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the field. If the field is trod through the entire winter, it 
thus gives the cheat more and better opportunities, of which 
it never fails to avail itself. If one part of a field could 
transmute its wheat into chess, the whole could just as 
easily, and there remains yet to be a record of a whole field 
undergoing this degeneration. Besides, chess makes its 
appearance in all wheat fields where the wheat, from any 
cause whatever, has become weak and feeble in its growth, 
on the principle above stated. It is asserted by some that 
the chaff of chess does not contain any seed; but this asser- 
tion is not borne out by the facts, and is never asserted by 
any one who has submitted the reproductive organs and 
flowers of chess to microscopic observation, for in this re- 
spect it is just as perfect as any other plant, and the thick 
chaff seems to protect its abbuminous body for years. Not 
only so, but under favorable circumstances, during mild 
winters, the plant deprived of its head before maturity of its 
seed, will remain green and vegetate again in the spring. 
This is especially the case in meadows, where the roots are 
protected by a swathe of hay. Meadows in this manner 
have been effectually ruined by chess. And yet no wheat 
had been sown here to give it birth, it having been de- 
posited by the droppings of stock. If the treading of cattle 
could change wheat into chess, why could not the same 
cause change other plants? We never hear of clover de- 
generating into timothy, or timothy into herdsgrass, or 
herdsgrass into orchard. Yet these are all grasses and as 
liable to degenerate into one another as wheat or cheat into 
each other. Nor do pumpkins go into melons, or cucum- 
bers into squash. Each and every plant has its distinctive _ 
character and maintains it through all time, only modified 
by changes of location, climate or soil. Cheat requires 
a large amount of moisture to reach through its thick husk 
and cause its seed to germinate; hence moist places are 
favorable to its growth, and its rankness is such that it 
overshadows aad chokes out the wheat, therefore a farmer 
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passing in the early spring a place of this kind and seeing an 
abundance of wheat growing, and afterwards in harvest see- 
ing nothing here but cheat, will easily persuade himself the 
wheat has changed to cheat. 

Again, the nature of this husk is to protect it, and hence 
it will lie in the crop of birds and in the stomach of horses 
and cattle utterly unchanged until evacuated. Birds pass- 
ing over wheat fields drop them as well as animals, and 
thus it is common to see cheat growing especially around 
stumps or dead trees in newly cleared fields, 

It is an unquestioned fact that all allied species of plants 
and animals will hybridize and produce offspring partaking 
of the characters of both parents, and this is exemplified in 
the case of the horse and the ass, both being allied—species 
of the genus equine. But who ever saw a hybrid from 
chess and wheat? That it has every facility for hybridizing 
will not admit of a doubt, growing promiscuously with 
each other, flowering at the same time, and being each en- 
veloped in a cloud of pollen. Yet it never mixes. The 
distinctive features of each has always and ever will be 
preserved, as are the characteristics of all the animals and 
plants created in the earth for man’s use or adornment. If 
farmers would cease to yield to this fatalism of belief, and 
instead of blindly accepting the inevitable, as they think, 
set themselves to work, in a few years, by sowing habitu- 
ally clean wheat seed, the genus Bromus, or chess, would 
disappear from our grain fields altogether. 

Another argument which I have failed to notice in its 
proper place: Some will tell you that treading does pro- 
duce cheat, for it is always found thickest around a thresh- 
ing machine, and the treading of men and horses produced 
it. If any one will look into the joints and cogs and seams 
of the thresher, the secret of its propagation will be at once 
detected. The seeds of the cheat lie there hidden in suffi- 
cient numbers, and only the shaking of the machine is 
necessary to put the seed on the ground. 
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CHAPTER VI. 


DEGENERATION OR DETERIORATION OF WHEAT—IMPROVE- 
MENT OF WHEAT. 


Although it may seem that wheat to a certain extent de- 
generates, it really does not actually occur; the genus re- 
mains the same unaltered and unalterable, but the species 
undergoes certain changes from influence of climate, soil, 
altitude and cultivation. A frequent and subtle cause of 
apparent change may be found in a simple circumstance. 
A man procures a fine variety of wheat, and being much 
pleased with it, he sows it from year to year. However, he 
begins after a year or two to notice a change; it becomes 
deteriorated, and after a sufficient length of time his wheat, 
so much admired at the outset, becomes another species en- 
tirely, and yet he would declare that he had carefully pre- 
served his seed. This is easily explained. ‘The threshers 
are carried from field to field, cleaning wheat crops of 
various kinds, but never cleaning out themselves, so that in 
the cracks and crannies many a grain becomes transported 
to a neighbor’s bin, of which he is entirely ignorant. 

There are many varieties of wheat that, though coarse 
and inferior, have much more vitality than the finer kinds. 
This vigorous coarse wheat once introduced with a superior 
wheat will make its own way, and though the change began 
with only a few grains, it soon shows to the farmer his 
favorite wheat is fast losing its beauty; the miller gives him 
a smaller price for it, and he tirades against the degeneracy 
of wheat, and says no kind will remain good. Now whose 
fault it is may be readily seen, and only the careful farmer 
who uses the necessary precautions, may expect to perpetu- 
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ate a good variety. It is not the less true that wheat does 
undergo changes from a change of soil and other eontin- 
gencies. It is known that red wheat, by high culture and 
good land becomes less red, and this improvement can 
progress until it settles into a white wheat. <A case of this 
kind came under my observation a few years ago, A gen- 
tleman who had paid much attention to the selection of his 
seed, let a farmer in a neighboring county have some seed of 
Mediterranean. They both continued to sow the same 
wheat for a few years and then meeting at a mill, it was 
found on comparison, the wheat of one had betome darker 
and that of the other lighter, making such a marked dis- 
tinction between the two, it did not appear they could be 
from the same seed. 

Although there may be no positive evidence that bearded 
wheat ever changes into smooth heads, yet many believe in 
this very variety it is the case, as the wheat has every 
mark of Mediterranean except its beard. A variety of 
wheat is cultivated in France that loses its beard the mo- 
ment it becomes ripe. It is a long head, has very long 
awns or beards, and an exceedingly thick husk or chaff, and 
is white and heavy. It does not withstand the cold very 
well, or it would make a valuable addition to the farmer of 
Tennessee, for it yields on moderately good soil from 80 to 
45 bushels per acre. The straw is long, heavy and of re- 
markable whiteness. It is cultivated near Brionde. 

It is astonishing what effect climate and soil have on the 
production of the same variety. Tennessee embraces as 
many essentially different characters of soil and climates as 
any State in the Union. Altitude also has its influence not 
only en wheat but other productions. Every one is familiar 
with the difference that exists in the same variety of apples 
on the low lands of Middle Tennessee and the same apple 
on the Cumberland tableland. A higher degree of lattitude 
is more congenial to the growth and maturity of apples 
than Middle Tennessee, and although on the table lands of 
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the Cumberland you are in the same latitude precisely, yet 
in effect. you are further north, as altitude compensates for 
latitude. In like manner peaches succeed far better south 
of us ina sandy soil. West Tennessee, though in the same 
latitude, being lower in altitude than Middle Tennessee, 
and: having a very porous, sandy soil, succeeds far better in 
producing peaches than Middle Tennessee. The causes that 
will affect one vegetable will affect all. Suppose this or 
any other wheat was sent from France'to Canada, Tenn- 
essee,, Florida and California. The products of these sev- 
eral places would be unlike. And if the same wheat were 
cultivated for fifteen or twenty years, there would be four va- 
rieties of wheat, all differing from one another, and still all 
differing from the original.’ The Canada would probably 
ripen . about the first of August, the Tennessee 
about the first of June, and the California and Florida 
about the first of May. And more than this. If the va- 
rieties acclimated in these several places be brought to 
Tennessee, that from Canada will ripen a few days earlier 
than the Tennessee variety, and that from Florida a few 
days later, because the Canada wheat. being used to a colder 
chmate is stimulated by our warm sun to a quicker growth, 
while the colder climate here retards the Florida wheat 
that has been basking under a sub-tropical heat. 

Thus it so often happens that wheat, imported from a 
eountry so essentially different in soil, climate, and other 
material qualities from our own, fails to come up to our ex- 
pectations. We bring here a beautiful wheat from England, 
a cold, moist climate, and sow it in our warm, dry soil, and 
it proves a perfect failure. On the other hand we bring it 
from the parched, hot climate of Egypt or Syria which, com- 
pared with that of ours, is cold and moist, and we have an- 
other failure. It is not the variety of wheat that creates 
such a marked difference, but it is the different environ- 
ments. Hence its quality is owing to local conditions, and 
not to the better quality of the wheat. Therefore there is 
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little to be gained by this change. Success can be attained 
far easier in propagating different varieties here, than by 
importations. The principal difference between red and 
white wheats consists in the amount of gluten and silex in 
the skin or bran. Gluten is found to be two or three times 
as thick in some varieties as in others. It is thickest in 
the coarse, heavy, red wheat, medium in amber, and least in 
white wheat. There is much more silex in the red than 
in the white wheat; but climate, soil and cul- 
ture, modify the amount of gluten and silex as well as 
all other characteristics; of the plant, and in this way new 
varieties are formed. So long as the conditions under 
which these varieties are formed continues, the wheat re- 
mains the same, but a change in that regard would cause 
them to revert to their original state. Other causes than 
climate, soil or culture sometimes operate to get up a new 
variety. 

A farmer sows one variety of wheat a number of years 
without any change or degeneration. At last he finds a 
single head or a bunch different in every respect from the 
balance. He secures it, and from its produce for several 
years he starts a new variety. He cannot account for its 
presence, for had it been set there by a commingling made 
by a thresher, he would have found others of the same sort. 
Hybridizing would be an impossibility without another 
kind to hybridize from. Pollen blown by the wind would 
possibly have changed more than one stem, and the variety 
would still in part’be like the parent. One set of theorist: 
account for it by attributing it to the droppings of migrat- 
ing birds. This is hardly to be admitted, from the fac! 
that when a grain of seed passes through the active diges- 
tive apparatus of a bird, there is not much probability of it 
being able to germinate. Yet it is possible, and it is ay 
admitted fact that seed brought from the north to the sout!, 
any considerable distance will greatly improve in size an | 
vigor, surpassing that already acclimated. In this manne 
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the celebrated Fultz wheat originated. A blacksmith named 
Fultz,*passing from his shop to his house, cut across fields. 
He noticed a bunch of heads in a neighbor’s field, present- 
ing a marked variety, differing from that around it. It 
was so much more thrifty looking that he marked it, and on 
maturity he secured it. Sowing it in his garden, carefully 
preserving it from year to year, until he had enough to 
make a respectable field of wheat. It did not disappoint 
his expectations, and it was eagerly sought by the commu- 
nity. Its popularity very soon ceased to be local, and some 
of it being secured by the Department of Agriculture, was 
distributed all over the United States. We all know the 
success it has achieved, and its popularity is now only in the 
beginning. 

Every effort to improve the varieties of wheat does not 
meet with the same degree of success, but the discovery of 
this is so beneficial that others should be incited to the 
same laudable efforts. But we will discuss this under the 
head of varieties of wheat, to which we devote a chapter. 
We come now to the subject of the nomenclature of wheat. 
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CHAPTER VIL. 


CLASSIFICATION OF WHEAT—DIFFERENT VARIETIES GROWN 
IN THE STATES, WITH THEIR DISTINCTIVE CHARACTER- 
ISTICS. 


T sent out to every county of the State, during the sum- 
mer of 1877, questions soliciting information in relation to 
the wheat crop. Many correspondents have replied with a 
fullness of detail which, added to my own personal obser- 
vations, gives me ample means of forming a correct esti- 
mate as to the condition of wheat culture in the State. It 
would séem a simple matter to the uninitiated to properly 
classify the different varieties grown in the State, but when 
it is reflected that every variety has a local name for each 
neighborhood, unless the correspondents will describe the 
named varieties, it is utterly out of our power to be at all 
times accurate in our nomenclature. For instance, while 
we have from different parts of the State some thirty-five 
or more varieties mentioned by our correspondents, we are 
able, by our personal knowledge, to resolve them into six 
or eight, while several with which we are not acquainted 
may, under the guise of a local name, resolve itself into one 
or others of our old friends. With this explanation we 
shall first enumerate the standard and known varieties, 
which are acknowledged to be such, botanically, and then 
to adopt the local cognomens of these standards. In this 
manner only can we become thoroughly understood when 
we speak of any kind as one of a well-known variety in 
East Tennessee, which, in West Tennessee, would be called 
by an entirely different name, and hence lead to the confusion 
of a supposed new sort. In this manner much money is 
spent and time lost in securing a variety from a distance 
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that is already generally cultivated in the neighborhood. 
A farmer visits a distant county from his own, with all the 
elements of the soil different, and being pleased’ with a 
growth of wheat, he takes it home, and succeeding well, it 
is sought by his neighbors, and they, to distinguish it from 
others, call it by the introducer’s name. 

This system of naming is carried to so great an extent that 
the commonest kinds of wheat have a name for every section 
of country. We propose to try to remedy this by giving 
generic names to the leading varieties, and then giving the 
sub-varieties a number attached to the local name, and in 
this manner one name can be substituted for all synonyms. 
In thus establishing a nomenclature for Tennessee, we will 
also give the names most commonly used in other States to 
prevent confusion, and also to prevent fraud in sending to 
other States to purchase through advertisements. We 
know, in doing this, we are undertaking a very difficult and 
laborious task, and we doubt our ability to make it satisfac- 
tory ; yet the matter has net been attempted in the State, 
and we hesitatingly try, hoping our effort will be properly 
construed. We well know the very difficulty we are trying 
to remedy will subject us to much criticism. It will prob- 
ably be seen that a species of wheat is here classed differ- 
ently from what it is known in some localities. In some 
sections of the State a variety is known by half a dozen 
names, each differing from the one by which it is known 
elsewhere. Under these circumstances it will readily be 
seen the necessity for a revised classification. ‘The impor- 
tance of assisting the farmer in the selection of his seed- 
wheat will alone justify the undertaking. If one should 
visit the grounds of any of our leading nurseries, he 
will find the gardener careful in labeling all the many vari- 
eties of apples, peaches, pears, grapes, berries, etc., even 
their particular flavors and colors are mentioned, and this is 
carried to such minutia that one can select from the cata- 
logue just such fruit as he desires. Yet we find that great 
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staff of mankind, more universally cultivated than any other 
cereal, “the only produce of land which necessarily and 
always affords some rent to the landlord, actually, as it were, 
without a name. It may be stated as an adage, in sele¢t- 
ing seed-wheat, “Take care of the pecks, and the bushels 
will take care of themselves.” 

I have already given the botanic description of the genus 
Triticum, which we deem all that is necessary to say on that 
subject, although there are seven species of this genus. 
Flint, in his excellent treatise on grasses, gives his classifi- 
cation of wheat also, but as a grass. We propose to treat 
this in a common-sense manner, avoiding as much as possi- 
ble all scientific technicalities, so as to enable every one, the 
practical as well as the amateur farmer, to comprehend the 
meaning. What the farmer mostly wishes to know is the 
appearance of each variety, and its capacity of making good 
bread. 

With these explanatory remarks, we will proceed with 
our classification, after making one explanation in regard to 
winter and spring wheat. They are essentially the same, 
and it will be unnecessary to divide them into a separate 
class. Spring wheat is made such by sowing winter wheat 
in February, or early in March. Of course a failure would 
be made the first year, the heads being for the most part 
barren, but there will be found here and there a few plump 
grains. ‘These sowed the next year will make a rather 
better show than before; and thus it will continue to im- 
prove, and in a very few years a fair spring variety will be 
produced. Spring wheat is converted into winter. in pre- 
cisely the same manner. .It is sown in the autumn, and a 
small portion possibly survives the winter cold, but that 
will assist in gradually converting the variety into a winter 
wheat. In Tennessee, spring wheats are almost unknown, 
only one county in the State considering it of sufficient 
importance to report. Asa rule, they do not suit our soil 
or climate, and the winter varieties are so far superior, both 
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in yield and quality, that there is no inducement to produce 
them. Besides, even where most grown, they only serve as 
a substitute when the other is winter-killed. Then, at the 
usual time of sowing spring wheat, our farmers are busily 
engaged in preparing their ground for the summer crop. 
On the other hand, the winter wheat is put in at a compar- 
atively leisure time, for all these reasons it does not pay 
to produce it, therefore it will occupy a small place in our 
list of valuable wheats. 


FAMILY NUMBER 1. 
WINTER WHEATS. 


FAMILY NUMBER 2. 
SPRING WHEATS. 


Number t— Winter Wheats. 


Class 1—White wheats, smooth heads. 
Class 2—White wheats, bearded heads. 
Class 3—Amber wheats, smooth heads. 
Class 4—Amber wheats, bearded heads. 
Class 5—Red wheats, smooth heads. 
Class 6—Red wheats, bearded heads. 


Family 2—Spring Wheats, all Bearded. 
Class 1—White spring wheats. 
Class 2—Amber spring wheats, 
Class 3—Red spring whieats. 


The sub-varieties should be given 4 number and a name, 
which number should be first added to the local names 
given to each, for which one common namg should be sub- 
stituted, 

ARRANGEMENT, 


1, The name, or names, of the wheat, and the particular 
soil or climate for which if may be suited, the proper period 
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of sowing it, whether it be liable to injury from drought, 
moisture, or frost in its earlier or later growth, and its lia- 
bility to disease. 

2. Its period of flowering and ripening, 

3. The height and nature of its straw, whether it be 
white or dark-colored, brittle or tough, if liable to lodge or 
fall in wet weather, its uses, etc. 

4, Nature of the ear, whether compact or scattering on 
the head, its length. This, of course, is greatly modified 
by some soils, but it will be interesting to know such vari- 
ations and the produce per acre. And right here I wish to 
state that our statements of produce is not founded upon 
what it may yield in indifferent soil, but in the best, and 
with the best culture. 

5. Color of the grain, this also varying with change of 
soil, whether coarse or thin-skinned, whether round or oval, 
large or small, whether liable to shatter or not. 

6. Nature of flour and bran, with their relative qualities, 

7. Whether the dough rises well or not, | 


FAMILY 1. 


CLASS 1,.—WHITE WHEAT, SMALL CHAFF, 


t. Deihl—A valuable white wheat, introduced from 
Canada several, years ago, and gaining in popular favor. It 
requires to be sown early, so as to allow it to ripen early, as 
it is rather late, and as such liable to be attacked by rust. 
On mulatto or gravelly loam if will do much better than 
on alluvial soil, as it is less Hable to rust. It has done well 
here, and on rather thin land made thirty bushels per acre. 
In Canada, its general yield is forty bushels per acre, It 
makes a fine, white flour, and dry, good bread. If has an 
ear from three-and-a-half to four inches in length, small 
grain, thin skinned; a bushel weighed sixty-six pound. If 
over-ripe it shatters, the husk not being very thick. 


2. Tappahannock.—This wheat has been sown largely of 
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late, and is probably the most popular wheat of the State. 
It originated in Pennsylvania, and was popular there many 
years before it was distributed. The Agricultural Bureau 
has the honor of having drawn it from its obscurity, and 
given it a more general cultivation than it could have re- 
ceived in the usual way ina generation. Bags containing a 
pint were sent all over the Union, and careful husbandmen 
found this supply amply sufficient to start the whole coun- 
try in its use. It has an ear about three inches long, full, 
round grain, thin skin, rather large, quite hardy, tillers well, 
ripens about the 10th of June, straw light-colored, about 
four feet high, and stands up well. The millers place a 
high estimate on it, and the flour from it is most excellent 
and dry. - Eighteen pounds of flour has made twenty-four 
pounds of bread. The soil best suited for it is black loam, 
though it does well on any rich moist soil. It has, in the 
State, produced 30 to 40 bushels, and on clover land, will 
almost always do well. 


53. Boughton or Bowden.—About ten years ago a Mr. 
Boughton, of Virginia, raised this wheat and gave it a great 
popularity. Where he derived his seed is unknown to the 
writer, but in other States, west, it is called Oregon wheat. 
It is almost, if not identical with the preceding; in fact, 
many farmers and millers claim it as identical, On exam- 
ination of two samples presented the similarity was great, 
but it appeared the Boughton was rather shorter and rounder 
than the Tappahannock. However, the description of one 
will answer for the other. There is no practical difference. 
The Boughton was introduced into Middle Tennessee from 
Virginiaand Kentucky simultaneously, and at once achieved 
great popularity. This was in 1866-7. From 30 to 40 
bushels. were occasionally made per acre. It has main- 
tained its high character. Within the recollection of 
the writer, there has been but one failure of this crop, 
and that was not general, but followed the course of a 
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drought. It is but little liable to rust, as it ripens quite 
early in June. The remarks about Tappahannock will ap- 
ply so completely to this variety the reader is referred to 
the description of the former. 


4, Early White May.—This has a white chaff, the heads 
somewhat heavier than white flint. This is a good variety, 
and from the beautiful and large proportion of extra 
flour to the quantity of grain, the White May is unequaled. 
It was at one time grown quite extensively, but from some 
cause, has given place to others. It ripens quite early, and 
so escapes rust and fly, but is liable to be winter-killed. It 
yields on good ground, 20 to 25 bushels per acre. It is 
low, three to three and a half feet high, and has a small 
grain. It weighs from 60 to 67 pounds per bushel. 


5. White-—There was, about 25 or 30 years ago, a wheat 
known as white wheat, grown all over the State, and from 
the beauty of its berries was very much sought for as seed. 
Since then it has almost disappeared, though stil! cultivated 
in some counties. It was very tall, has light straw, long 
heads, and yielted well when the season suited it. Its ex- 
treme lateness, however, rendered it liable to rust, and it 
was badly attacked, as a rule, with smut, though the dis- 
covery of the efficacy of blue-stone will render this objec- 
tion nugatory. It yields from 18 to 35 bushels per acre. 
Tt is excelled by no wheat as a flour-maker. 


6. White Smooth Head Mediterranean.—A flint wheat, 
once known in Middle Tennessee as the Gad Frierson, and 
very popular. It is supposed to be a hybrid of the Med- 
iterranean and White wheats, and partakes of the character 
of both parents. It is not really white wheat, but rather 
belongs to the class of Amber wheats. It ripens with the 
Mediterranean, and yields 20 to 25 bushels per acre. It 
has so greatly deteriorated that it has almost “run out” 


7. Blue Stem or Purple Straw.—The straw is tall but 
4 
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stands well; the grain is short but plump, with a very 

thin skin; chaff white, and the straw near the head blue, 
hence the name Blue Stem. The flour is of the very best 
quality, and the wheat always commands a good price. It 
was carried to Pennsylvania from Virginia, many years 
ago, became acclimated there, and was carried thence South, 
and therefore has since been called Pennsylvania Blue Stem. 
It is late, however, and like all late wheats, subject to rust. 
At one time it was extremely popular, and in some localities 
maintains its popularity. It is called by many names in 
various localities. North of the Ohio it is yet a very pop- 
ular wheat, and probably more raised than any other white 
wheat. It ripens with the Mediterranean. It is the same 
as the “Flint,” “New York Flint,” “Durst” and “Genes- 
see,” according to locality. 


8. Shaker.—A variety of the Little May, twenty years 
ago cultivated to a great extent. No doubt it is the Little 
May modified by soil and culture. It made on good ground 
a fine yield. It is little sown now. 


9. White Amber is mentioned by one of our eorrespond- 
ents. From its name we suppose it is one of the Amber 
wheats, grown on soil that induces a paleness in the color 
of the grain. Some soils have the quality of converting 
Amber, or even Red wheats into white. It is highly prob- 
able this is the Smooth-head Mediterranean, or some of that 
class of Flint wheats. 


10. Genessee Ftint—AIll remarks about No. 7, or Blue 
Stem, apply to this. This name is also applied to a white 
bearded variety, and to a red bearded. ‘The name, however, 
properly belongs.to the Smooth-head Blue Stem. 


11. Clanson or Clawson.—This is a new variety origi- 
nated by Stephen Clawson, and stands at this time without 
a rival on the wheat farms of the Lake Shore. A great 
discussion took place last year in the Country Gentleman, 


IN TENNESSEE. 5f 


as to the relative value of Clawson and Deihl. The advo- 
eates of the Clawson claimed it would yield at least ten 
bushels per acre more than the Deihl, and substantiated 
their assertions by facts and figures. Northern wheat, as a 
rule, is much improved by bringing South, and it appears 
this variety would well repay any enterprising farmer who 
would make the experiment. It has never been cultivated 
to any extent in Tennessee, but deserves a trial. It is said 
to thrive well on alluvial lands, and readily yields from 40 
to 50 bushels per acre. A small quantity sent by mail 
could be used to make a start, and by the time one would 
have enough to sow a respectable field, it would become ac- 
climated. It is related to the Mediterranean and is a white 
flint. 


12. A species of wheat called the Rainbow wheat, is thus 
described by Mi. Winstead, who raises it: “The Rainbow 
wheat was brought into this country from Southern Russia. 
I got a small quantity of it, and have been raising it for 
four years. Thestalk is strong, and the wheat grows very 
tall on poor land, and has never been known to have smut or 
rust since its advent into this country. It is a beautiful white 
wheat, very plump berry, and will weigh 66 pounds to the 
measured bushel. I regard it as the best wheat grown in 
the State.” 


13. Australian White Wheat.—For the same reasons 
stated above, it is proper to include in this list the beautiful 
“Australian White Wheat.” This wheat secured the pre- 
mium at Philadelphia last year, over more than one thou- 
sand competitors, and stands preeminent as a prolific vari- 
ety. The grain is rather small, white, thin-skinned, but 
the heads are very long and it tillers luxuriantly. Captain 
Thomas F. Perkins, of Franklin, Williamson county, gave 
a dollar for a thimble full, and John B. McEwen, Esq., got 
three or four grains of it. Thomas F. Perkins, Sr., sowed 
the balance in his garden, and unfortunately the mules 
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breaking into the garden destroyed a large quantity of it. 
Yet he was able to secure, and now has half a bushel. 
John B. McEwen got from one grain over fifty stalks, and 
gathered one pint of seed. It is fair to presume, from one 
or the other of these sources, we may expect in a few years 
to be able to tell whether it will suit our climate. The 
probability is that it will suit our thirsty, gravelly hills, it 
being the general character of the Australian lands. This 
ends the Smooth-head class, and we now come to the second 
class, or 
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CHAPTER VIII. 


CLASSIFICATION OF WHEAT CONTINUED—CLASS 2.—WHITE 
WHEATS, BEARDED HEADS. 


No. 1. Quaker, very similar to the Mediterranean, equal- 
ly as hardy and very prolific. Like all white wheats it is 
more subject to rust and other diseases than the red. It is 
only raised in a few counties in the State. 

2. White Mediterranean..—This, it is highly probable, is 
nothing more than an ordinary Mediterranean, that is con- 
verted into a white by change of location. It is a flinty 
wheat, and ripens with the red variety. It is not superior 
to the red in any respect, and owing to the thickness of its 
skin, it does not make a good flour by any mills now in use 
in the South, but stands weathering in shock well. 

3. White Quaker.—Same as Quaker described under head 
of No. 1. 

In addition to these may be mentioned the “Old White 
Flint,” “Rock,” ‘(New York,” “Kentucky White,” and 
various others, but they do not belong to the list of Tennes- 
see wheats, and we attempt in this work to give a list of 
such wheats as are grown in Tennessee, or likely to be 
grown. This rule, however, will not prevent us from call- 
ing the attention of farmers to an extra and promising va- 
riety, when the occasion seems to justify it, as in the case 
of the Clawson and Australian, although these wheats may 
not be cultivated in Tennessee. 


CLASS 3.—AMBER SMOOTH HEAD. 


No. 1.—Amber.—This is more a generic than a special 
term, yet there is a variety generally known by this name, 
and is quite popular, both with the farmer and the miller. 
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It is only within a few years that the Amber has been re- 
cognized, formerly it being classed light red or yellow. 
This is a medium wheat as to time of ripening, but a very 
sure producer. The grains are round, plump and full. The 
straw is not disposed to lodge, and yields at best from 20 to 
35 bushels per acre. It is a sure crop almost any year, and 
commands the highest price in the market, not yielding in 
value even to the finer whites. A more attractive-looking 
wheat might be raised, but as a general thing no better 
wheat is grown, and the farmer cannot do better than to 
give it a place every year on his fields. 

2. “Yellow Lammas,’ “Old Lamme.”’—This wheat is 
one of the oldest wheats in the State. Forty years ago it 
was raised quite extensively in Middle Tennessee, but not 
from any defect of its own, it gave place to others. It 
has to a small extent been restored to cultivation here, but 
it is not of a sufficiently remunerative kind to take its old 
place. It originally came from England, and is there one 
of the standard wheats now. 


3. “Golden Straw,” “Whig,” “Golden Chaff)’ “Shot.”— 
An old variety that was universally cultivated thirty and 
forty years ago, but has long since grown into disfavor. It 
became very subject to disease, especially rust. Itis late in 
ripening. The straw is tall and heads long, grain good and 
makes fine flour. It is still cultivated in a few localities, 
old farmers being loth to give up an old friend. But there 
are so many new and better varieties, it would seem to be 
the policy of the farmer to go to the better. 


CLASS 4.—AMBER-BEARDED HEADS. 


This class in Tennessee is almost wanting. . There are a 
few varieties cultivated in other States, but except as a mat- 
ter of curiosity it is seldom raised here. ‘The disposition 
of all bearded wheats to sprout in the shock, from the great 
amount of moisture held by the awns or beards, makes it 
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certainly to the farmers’ interest to secure the smooth head, 
especially as the bearded is so disagreeable to handle. 

No. 1. Pennsylvania.—There are several wheats by this 
name, both smooth and bearded. Having described one of 
that name under the head of “Blue Stem,” it will be proper 
to place the other here. It is a bearded variety, yellow | 
grains and heads short. It is early, and a medium pro- 
ducer. 

No. 2. Yellow Bearded.—This is quite extensively culti- 
vated in the Northern States, to a very limited extent here, 
and yiekls quite handsomely. It is very much like the 
Mediterranean, and ripens about the same time. Makes, 
however, more and better flour. It is singularly exempt 
from insects and diseases. 

No. 3. Wheatland Yellow.—Chaff a pale yellow, short 
beards, heads very large, and the grains very large. The 
usual objection to bearded wheat would not hold in this 
variety, as the beards are very short, almost no beards a 
all. It isa hardy wheat, yields well, and the flour from it 
is good. 


CLASS 5.—RED SMOOTH-HEAD. 


No. 1. Walker.—This variety, nearly amber, is very ex- 
tensively raised in East Tennessee, and to some extent 
through the State. It is a medium wheat, but quite early, 
hence escaping to a great extent the great dread of wheat- 
growers, rust. ‘There seems to be some discrepancy among 
my correspondents with regard to this wheat, some classing 
it as an amber. But the large majority calling ita red. It 
may be supposed there are two varieties called Walker. It 
yields a fair quantity, and is suited to rich Jand.. 

No. 2. Fultz.—This is a new variety, unless, as Mr. All- 
man says, it is nothing but the Walker. But the history of 
this wheat is too new, and too well authenticated to be dis- 
puted, and then it may be supposed that while all varieties 
of wheat descend from the same parents, it is not unreason- 
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able to find two kinds so nearly resembling each other as not 
to be easily separated. In a previous page, the manner of 
the discovery and the dissemination of this variety was re- 
lated. It has proved to be all that was represented so far. 
Still it requires several years before it can gain complete 

confidence. Hitherto it has not come into the hands of the 
- miller to any great extent, all being reserved for seed, but 
it is their province now to pass on it. It gave complete sat- 
isfaction to the farmer until 1877, when it was seriously af- 
fected by rust. It grows well on thin soils, and the yield is 
generally large. Many planters have seeured this year from 
25 to 40 bushels per acre. With Boughton, Amber and 
Fultz, it seems nothing is left the farmer to desire in the 
way of seeds. Still it will be years before all can be con- 
vineed of this fact. 

3. Red May.—This is a most excellent variety, but varies 
very much in yield. On the alluvial bottoms it will give 
20 to 25 bushels, while on rich up lands 10 to 12 bushels 
per acre is considered a good yield. It has a short head, 
short straw, small berry. One prime quality is that by the 
4th of June in the midland counties it can be harvested. 
Some years, in dry weather, it will come in the middle of 
May. It isnot much liable to any of the diseases to which 
wheat is heir. It is a very certain crop, though not the 
heaviest. It does not tiller well, and hence must be sown 
thicker than the usual kinds. One and a half bushels are 
are not too much on average land. It is better not to sow 
it on poor land, as it will not do well. It originated in 
Virginia. It was a favorite among the Shakers for many 
years, and is one of the wheats to which their name was at- 
tached. 

4, Litile Red May.—A variety of No. 38, only it was 
brought into Tennessee by Joseph Jacobs from Missouri, no 
doubt having been taken there from Kentucky or Virginia: 
It had, however, improved by its visit, and is a very pro- 
lific, and in some sections a very popular variety. 
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5. Red Chafi—This is one of the oldest and was one of 
the most substantial varieties we had. The straw is long 
and stands up well; chaff slightly brown. It makes a 
beautiful flour, very white. The great objection to it is its 
lateness in ripening, and consequently its liability to rust 
and other diseases. It is by many thought to be the same 
with “Golden Chaff” and no doubt it is, though it differs 
in some respects, from difference in locality. It has been 
superseded by more desirable varieties. 


CLASS 6—RED BEARDED HEADS. 


No. 1. Tucker, mentioned by one of our correspondents, 
but the name certainly being local, we are not able to define 
its character or history. 

2. Andrews’ Red is a medium high straw, good grain, 
early to ripen, and yields well. It is said to have been 
originated by a Mr. Andrews, of Williamson county, and 
has a good local character. We are inclined to think it is 
the same called in East Tennessee, Quaker. At least it re- 
sembles it very much. It is such a common thing for 
wheat to receive the name of its introducer that it is a diffi- 
cult matter always clearly to define the several characters 
claimed for it. 

3. “Mediterranean Cuba.’—We are at no loss however 
in placing this correctly, as it has been cultivated a great 
many years, and has during all that time maintained its 
reputation as one of the surest and best wheats we have. 
It is a flint, has a large, long, heavy grain, very thick skin, 
and makes a yellowish flour that is rather yellow, but the 
dough rises exceedingly well. The mills South are not 
prepared properly to make first-class flour of the Mediter- 
ranean or flint wheat, but will no doubt soon prepare them- 
selves, if a sufficient inducement is held out to them by the 
cultivation of spring wheats, which are all bearded flints- 
In fact this variety has in some localities been converted into 
a spring wheat by cultivation. The new process of grind- 
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ing is by granulation, the husk being first stripped from 
the grain, and the kernel then cracked and afterwards 
pounded into the rounded granulated flour. By this pro- 
cess more and better flour can be made of the flint wheats 
than of winter wheats. While the Mediterranean is ground 
as other wheats so much of the husks containing 
a large quantity of gluten and silica goes into the flour that 
they give it a yellow hue, and so it cannot be passed as 
more than middling. There is no doubt that by change of 
locality and cultivation the dark red of its grain is lost, and 
it has changed into the white Mediterranean. A gentleman 
in Williamson county whose land is creek bottom—a black 
alluvium—had been cultivating this variety several years, 
and it was almost amber in color. He sold some seed to a 
gentleman in Rutherford county, and the latter sowed it for 
a succession of years on cedar land, a mulatto soil. They 
met at a mill with the same wheat after several years sow- 
ings, and the mulatto land wheat had regained its natural 
dark red color, and could not have been recognized as hay- 
ing sprung from the other. 

This wheat has no significance whatever in its name. In 
fact it is of Danish or Norwegian origin, from whence it 
was introduced into Holland, and from the latter kingdom 
into the United States under the name of German wheat. 
In a short time it was known as the “German fly proof 
wheat,” and then by the singular and indefinite cognomen 
of “Fly proof wheat,” and lastly it is now universally 
known as the Mediterranean. The following from one of 
the old volumes of the “American Agriculturist,” furnishes 
the history of its introduction in the United States: “ Sev- 
eral years ago, about 1819, an American gentleman who was 
traveling in Holland, was asked why, with our fine climate 
and soil, we so often failed in having good wheat crops, 
He replied it was doubtless in a great measure attributable 
to an insect which it was supposed was introduced into into 
the United States in the wheat sent from Holland during 
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the Revolutionary war for the subsistence of the British 
army, which was known in this country as the Hessian fly. 
The Hessians admitted that some kinds of wheat in that 
country were liable to injury by insects, but that there was 
a species in very general use that resisted their attacks. 
The American gentleman was presented with some of this 
wheat, which he brought into this country and sowed on 
his farm in Delaware. It was subsequently introduced 
into Virginia by James H. Taliaferro, Esq., and its ability to 
resist the attacks of the fly successfully tested. 

“A gentleman who was supplied by us with a part of the 
lot received from Virginia, informs us that there has been 
great improvement in the appearance of the grain since its 
introduction on his farm.”—American Agriculturist. 

One quality which this variety possesses in an eminent 
degree, is its capacity for resisting pasturing. Many 
farmers sow it for the purpose of wintering stock as a sub- 
stitute for rye, and taking off the stock about the Ist of 
April, make a good crop of wheat. It is from the want of 
proper machinery for grinding that it is has lost ground as 
a wheat, but it can confidently be predicted it will yet re- 
cover its wonted popularity, and be as extensively raised as 
in former years. 

4, Treadwell—We have not been able to trace the culti- 
vation of this wheat out of Middle Tennessee. It is not 
properly speaking a bearded or a smooth head. In fact it 
is both. A Mr. Treadwell found two kinds of wheat 
growing together, most probably mixed by a thresher, and 
the grains being exactly alike and ripening at the same 
time, and yielding very handsomely, he started the variety, 
gave it his name, and hence the Treadwell. It is medium 
as to time of ripening, has a good stiff straw, and is very 
prolific. 
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CHAPTER IX. 


CLASSIFICATION AND DESCRIPTION OF WHEATS CONTINUED. 


Family 2—Spring Wheats.—So far. as Tennessee is con- 
cerned, Spring wheats may be considered a nullity. Inthe 
whole State, but one county, Marion, reports the cultivation 
of any. As before stated the mills of the country are not 
prepared to grind spring or flint wheats, and besides, they 
have been tried and found not to succeed well. They are 
well suited to the inhospitable climate of Canada and North- 
ern United States, but here the winter wheatis rarely killed 
out, and the growth of our vegetation is so rapid in the 
spring, that it all goes to straw. It is only a dernier resort 
that will justify anyone to venture on its cultivation. There 
is, in the Central Basin, one men, a renter, who sows it 
simply because he changes his home very often, and cannot 
sow the winter varieties. He says he has made as much as 
10 bushels per acre. Still, as we set out to give all we know 
about wheat, we will enumerate al] that have been tried. 
But the simple enumeration is all, for one word covers them 
all, with the single exception mentioned, of Marion county, 
and this word is failure. Our correspondent from Jasper 
gives the names of three or four wheats with which we have 
no acquaintance, and we suppose them to be spring wheats, 
at least we shall give them in the list, and if we are in 
error, this explanation will give the reason. 

cLass 1. 
. Spring Bearded. 


. Harris, 
Orleans, 


China. 
Tea. 


No. 


(75 
73 
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No. 6. Canada Club. 

“(. ltalvan, 

“ 8. Stock. 

“¢ 9. Talavera, without beard. 
“10. Red bearded. 

“11. Spring Club, extra fine. 


Tt is often the case that a late sown crop, say put in from 
1st to to 25th December, shows no signs of coming up until 
spring, and then it will make a good crop, better often than 
the early sown wheat. This is in effect spring wheat. But 
we know how seldom this late sowing will prove profitable. 
But, then, all kinds oceasionally fail, however careful we 
may bein the selection of seed in the time of sowing, and 
in the preparation of the land, and there is no explanation 
for it, except that it was not a good year for wheat. The 
Northern farmers can make spring wheat of any winter 
wheat, by allowing it to slightly germinate in the fall, and 
then allow it to freeze and remain frozen until spring, and 
thensow. Itis on this principle our late sown wheats 
sometimes succeed. 

The cooler the weather in which wheat ripens, the heavier 
the grain, and it might be that if wheat was sown as late as 
millet is, we might get, after a while, some seed that would 
ripen in September. If millet is sown early, the straw is 
yellow, scant and spindling. If, however, it is sown in the 
latter part of June to the middle of July, it will be deep 
green, rank, coarse and luxuriant. Why should not wheat 
do the same way, sown say in May? We know that oats 
will do it. Wheat is being experimented on in this man- 
ner in some of the Northern States. It is possible that 
should it be so rank, it would, as usual, suffer with rust, 
but it could be treated according to the German method, 
with lime and cow urine. The latter is made into a paste 
with lime, and the seed wheat is rolled in it until it is thor- 
oughly saturated, and then sown. This has never, in our 
knowledge, been tried, but it is frequently done in the Ger- 
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man States. It would at least be a fine stimulant to its 
growth. 


This completes the list of Tennessee wheat, with the ex- 
ception of those unknown to the writer, but mentioned by 
some of our correspondents, and if they are favorites we 
would be pleased to hear from some one on the subject. 
Such are “Tubman,” “Moore” and “Phelps.” 


These are enough, and as good a variety to select from 
as the list of any other State. Tennessee, from the favora- 
ble latitude, and the great diversity of her soils, presents as 
many favorable advantages to the wheat-grower as any 
other State in the Union, and the only reason why she has 
not made more wheat, is because our people have got in the 
habit of cultivating large crops of corn, cotton and tobacco. 
Tt is an exceedingly difficult matter to shake off the shackles 
of habit. But the continued impoverishment of our lands, 
the uncertain character of our labor and its cost, will grad- 
ually bring us to our senses. It is no easy matter ‘tu break 
up old customs and practises, and revolutions are not the 
offspring of a day. It has to be a gradual process. The 
people must be convinced it is to their interest, as it cer- 
tainly is. Mills will gradually accumulate, and instead of 
sending our wheat to the North to be converted into flour, 
and then returned and sold to us, it will be ground at home. 
Tt is a suicidal policy not to build mills, grind our wheat, 
and then, after supplying our own wants, export the surplus 
flour. 


To select good seed and to improve the varieties, it is 
best to gather a few good heads that combine the greatest 
number of desirable qualities, as regards grain, flour, length 
and shape of ear, quality and stiffness of straw, hardihood 
and liability to disease, cultivating from these alone. 


The average in England per acre is 36 bushels. In the 
United States about 12, while in Tennessee, from our re- 
ports, we are obliged to put up with eight. In England 50 
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bushels per acre are as common as 25 bushels here. Cli- 
mate may have something to do with this great difference 
in yield, but cultivation more. The idea of exhausting 
soils by cultivation there, is scouted as absurd ; the soil on 
farms constantly under cultivation, increasing constantly in 
fertility. 

When the farmer deems it necessary to change his seed, 
it will be a good idea to import it from the North. The 
reason of this, as before stated, is obvious; the North being 
colder, requires a longer time to mature the wheat than it 
does here, consequently wheat brought here will mature 
earlier than there. In like manner, it being warmer in the 
South, wheat matures earlier, and when brought here does 
not succeed well, being after one or at most two trials aban- 
doned. For this reason many of the wheats distributed by 
the Agricultural Bureau do not succeed well, only in par- 
ticular localities. It is highly probable that if wheat could 
be imported here from Turkey or from the northern shores 
of the Mediterranean, it. would succeed at once, as the 
latitude is near the same, and the Isothermal line is precise- 
ly the same with Tennessee, and not only these localities 
agree with our State, but Japan and the southeru slope of 
the Himalaya Mountains, the birth-place of man and nearly 
all vegetation necessary to man’s sustenance. If Tennessee 
occupies geographically and geodetically such a favorable 
sitnation as a wheat-producing State, why has she not al- 
ready taken her proper stand as aproducer? The causes of 
this have been stated, and also the influences that are at work, 
silently but surely, to propel her into her natural birthright. 

It is very extraordinary that some varieties have a pre- 
disposition to sprout, or alter their appearance. In confir- 
mation of this, and also to show the great importance of 
carefully selecting pure seed and how it pays, we beg leave 
to present the following account of an experiment from the 
work of Prof. LeCouteur, a celebrated English writer and 
farmer : 
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“But it had escaped him to consider it in its properties with relation to 
the food of man. This practical view the author took of it, and deter- 
mined to attempt to discover which were the most farinaceous and 
most productive varieties, by comparing their characters and produce 
one with another. The usual mode with the generality of farmers is to 
procure any seed that any neighbor enjoying the reputation of being a 
good farmer may have to sell. A more intelligent class procure their 
seed from a distance, and require that it be fine, perhaps even pure; they 
also have thought of changing or renewing their seed occasionally, 
A still more intelligent number have procured the best seed they 
could obtain of those sorts which observation and experience have 
led them to know as being best suited to their soil and climate; having 
further observed that mixtures in their crops prevented their ripening at 
the same moment, and having endeavored to remedy this defect, by mak- 
ing selections of seed, by hand, cf those varieties which appeared to them 
similar, and thus have greatly improved their crops in produce and qual- 
ity. A few farmers have proceeded a step farther, and from having ob- 
» served a stray ear of apparently unusual prolific habits, have judiciously 
set it apart, and have raised a stalk from it. Hence the Hedge wheat, 
Hunter’s, Hickling’s, and twenty more that might be named; but it is con- 
tended that it is not sufficient merely to have groin them pure for a short 
time; it is necessary to keep them permanently. So, if after a compara- 
tive examination as to their relative production, grain and meal, they shall 
prove to be the best, or otherwise to discard them for more valuable vari- 
eties. ‘This was the chief consideration which led me to make compara- 
tive experiments in order to obtain the best seed. Hence, as a first step to- 
wards improvement, Professor LaGasca, having shown me four ears of 
those he considered the best and most productive, I sorted as many as I 
could collect, of precisely the same varieties, judging from their external 
appearance. Such was my anxiety to attempt to raise a pure crop, that 
in the month of November I rubbed the grains from each ear of all the four 
sorts I had selected, throwing aside the damaged or ill-looking, and reser- 
ving only the plump and healthy.” 


“The first selection was apparently one of the Dantzic sort, white and 
smooth-eared. In the process of rubbing I was surprised to find that, 
though most of the grains were white, they differed greatly as to form, 
some being round, some oval and peaked, some plump, but very small, 
some more elongated, some with the skin or bran much thicker than others. 
There were also many liver-colored, yellow and dark grains among the 
white. ; 

The second sort was from a square, compact variety of wheat, the berry 
plump, round, of a coffee-like form, very thin-skinned and white. There 
was a pale red inferior kind among it, much thicker skinned, but without 
any perceptible inferior external appearance in the ear, 
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The third was a downy or hairy variety, one of the “Velantes” of the 
and “Triticum Cceleri” of Prof. LaGasca, a velvety or hoary sort, which is 
supposed to be very permanen duration, as relates to keeping pure. 
I found, however, that there were a few red grains, some yellow and some 
liver-colored sorts among this, in small proportions, it is true, but being of 
prolific habitysubsequent experience has taught that they would soon have 
destroyed the purity of the crop, if cultivated without constant at'ention. 

The fourth selection was from a variety of red ear, with yellow grains, 
more peaked than the “Golden Drop”. These were all plump and well 
grown, but though of productive habits, afford less flour and more bran 
than the white wheat varieties. I discovered a red variety among it bear- 
ing white grains, which I suspect to be very prolificand hardy. I gave a 
sample of this to Sir John Sinclair, who greatly encouraged me to prose- 
cute my researches, as being of the highest importance. 

There were also red ears bearing ‘liver-colored grains, but these were 
chiefly lean and ill-grown. I generally, but rot invariably, found that the 
grain of white wheat was the plumpest, or possessing the greatest specific 
gravity, or largest quantity of flour. 

The aspect of the grain in that dry season led me to think that white 
kinds of wheat will sueceed best on dry soils and warm climates, and that 
red and yellow, or the darker colored, for wet seasons or moist soils. The 
care I took in making these selections, and the great number of sorts I 
found of all shades and colors, forming su!-varieties, as they are named by 
Prof. LaGasca, confirmed my conviction that the only chance of having 
pure sorts was to raise them from single grains, or at least from single ears. 
It is but fair to add tbat even the pains I took in making those first selec- 
tions amply rewarded my labors, as the products of my crops were in- 
creased from an average of 23 or 25 bushels an acre, to 34 bushels. And. 
since I have raised wheat from single ears carefully selected sorts, I have 
inereased my crops to 40 and 50 bushels per acre. Hence I have no doubts. 
that with extreme care in obtaining the best and most suitable sorts, that 
land in high tilth with fine cultivation, may be made to produce 60 or 70 
bushels per acre.” 


One more species of wheat will close our chapters. Nor 
can it be properly called wheat, as it is used for stock. It is 
the “Canaile” or “Indian wheat.” I give an account from 
the “Country Gentleman.” “This grain was introduced 
into the United States from Canada about twenty-three 
years ago, I think ; since when it has been constantly culti- 
vated by some of our farmers, and now nearly all our farm- 
ers raise it, although a tew, after trying it a year or two, 


discontinued it, some because they thought it would over- 
5 
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run their whole farm, and some because the “women” could 
not use it, neither of which I consider valid objections. It 
will live in the ground over winter, so that it may be sown 
at any time, from the harvesting of one crop to the gather- 
ing of the next, but we usually sow it after all the other 
crops are in, and harvest it before it is so ripe that it will 
shell off from the straw, it being necessary to cut it while the 
dew is on. Our farmers often keep the same piece of land 
in it for several years in succession, and it seems to do as 
well so. If the soil is too rich, it “runs to straw” tou 
much. The average crop is from 45 to 50 bushels per acre, 
about the same as oats, although it often produces from 75 
to 110 bushels per acre on our soil. The average weight is 
48 lbs per bushel, and 16 to 18 lbs. superfine flour per 
bushel. The “Canaile” I think worth more per pound than 
oats as feed for stock ; it is quite bitter, and seems to act as 
a tonic and sharpens the appetite very much. I think this 
grain worth fully one quarter more than oats for horses, 
possessing to a good degree the property of corn that makes 
fat, and that of oats that produces muscle.” 
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CHAPTER X. 


DESCRIPTION OF THE INTERIOR STRUCTURE OF THE 
WHEAT GRAIN—ANALYSIS OF THE WHEAT GRATN— 
THEORY OF FERTILIZING. 


We deem it proper here to give a few instances of the 
analysis of wheat and wheat-straw, so that the farmer will 
be able to see for himself, the elements necessary for suc- 


Fig. 1—MAGNIFIED SECTION OF A WHEAT GRAIN. 
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eessful growth of wheat. The subject of analysing wheat 
has, next to that of discovering the philosopher’s stone, by 
which all things could be transmuted into gold, perhaps, 
engaged the attention of chemists beyond any other. That 
it can be easily done, is attested by the analyses that appear 
in almost every number of an agricultural journal. There 
are two great principles in grains of wheat, the ‘‘meal” and 
the “bran,” which are subdivided according to their chem- 
ical constituents. Starch and gluten form the valuable con- 
stituents, and as the relative quantities of these vary, so does 
the value of the wheat. If you will cut across a wheat 
grain you have a view of the constituents of wheat. Sup- 
pose we make a section of a grain of Wheat vertically and 
magnify it as in our cut, fig. 1, we shall then have a correct 
view of the make-up of a grain. We observe at the upper 
end the beard, which consists of very fine hair tubes. 
These vary in color from a dirty white toa brown. ‘These 
capillary tubes are possibly intended to place the interior of 
the grain, during its developments, in communication with 
the atmosphere, and hence the nature of the beard is such 
that, when the grain is taken from the ear, and freely ex- 
posed to the air, the beard soon becomes thickly coated with 
minute particles of dust and dirt. If this dust is not re- 
moved from the grain, the quality of the product will be 
impaired considerably, and an inferior appearance will be 
given to the flour. Referring again to fig. 1, it will be 
noticed that at the lower end of the grain there is situated 
the germ or embryo. The inner part of the germ will be 
readily distinguished from the other portions of the grain 
being a hard, yellow, gristly, oily substance, of disagreeable 
flavor. This portion cannot be easily stripped off the grain 
while the latter is in a dry condition, and like the éeard, 
being harder than the kernel, it grinds under the stones 
into very small particles, which not only give a dull, dark 
shade to the flour, but are also very injurious to the quality 
of the latter, being indigestible. By a somewhat closer ex- 
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amination of the body of the grain we shall discover a num- 
ber of hulls and skins, enveloping the kernel. 

The first of these, or outer hull, “ epidermis” marked 1, 
in fig. 1, appears rough, wrinkled and colorless, while it 
shows no cells, and being partially disengaged, can be easily 
stripped off. The second hull, “ epicarpium,” marked 2, 
although smoother, is similar in its character to the “epider- 
mis,” and like the latter, envelopes the grain loosely, so that 
it, too, can be readily removed. The third hull, “sarcocar- 
pium,” marked 3, is also smooth, but shows cells of a yel- 
low color; while the fourth hull, “endocarpium,” marked 4, 
is of a similar nature to the “sarcocarpium.” The third 
and fourth hulls adhere to the grain more closely than the 
first and second, and their separation is not so easily effect- 
ed. The combined weight of these sluggish hulls men- 
tioned, is about three per cent. of the entire weight of the 
grain, and they possess'no nutritive value whatever. The 
four hulls we have enumerated form the bran proper, and 
they are followed by the 5th skin, or testa, which is more or 
less of an orange-yellow color in the different kinds of 
wheat, and which has a cellular structure, as shown. The 
testa adheres to the kernal very closely, and it is succeeded 
by another very thin and colorless skin indicated in our 
figure. This skin being also very closely united to that 
which follows, so that the two can only be separated with 
difficulty. 

The most important, however, of all the skins is the last, 
marked 6, in the figure, the embryo membrane. This em- 
bryo membrane is quite colorless, has a cellular texture, 
and contains a very high percentage of phosphoric acid and 
gluten. It extends from the embryo or germ, to the other 
end of the grain, and forms an envelope which is imper- 
meable by water. Thus, if a grain of wheat be immersed 
in water, the five outer invelopes will be penetrated in a few 
hours, while the embryo membrane will resist further per- 
meation, and the kernel may be found dry and brittle after 
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several hours’ immersion. Evenif the outer hulls or skins 
be removed, the embryo membrane still retains its power of 
resisting the entrance of water or moisture. The only point 
at which the water can gain access to the kernel, and then 
only after long immersion, being at the embryo, where the 
embryo membrane does not protect it, as shown in figure 1. 
In the event, however, of the embryo membrane being 
_ damaged, partly removed, or even scratched, the water will 
gain immediate access to the kernel, and the latter will be 
penetrated instantly. 

According to Mege Mouries, the embryo membrane plays 
a most important part in the process of germination and 
alimentation, for it belongs to that class of organic sub- 
stances possessing a kind of life, and it is thus capable of 
such action and conversion in the bodies with which it is 
brought in contact, as is necessary for the development 
of the plant. The farinaceous matter of the kernel, 
which comes into immediate contact with the embryo 
membrane, is somewhat hard and brittle, and although 
not perfectly white, it is most nutritious, and would make 
bread of the highest quality if it could be separated from the 
bran; being, however, as we have said, hard and brittle, it 
breaks up under the stones with the husks, and thus not 
only gives a dark appearance to the flour, but reduces its 
quality by causing it to be largely intermingled with bran, 
besides the quantities of dust and dirt which are mingled 
with all grain. 

Further, the close eonnection with the farinaceous 
layer, with the envelopes, is the reason that it 
forms part of the bran to a considerable extent.. That part 
of the farinaceous matter beneath this, is neither so 
hard nor so nutritious, but it yields a white flour, 
as it is not so largely mixed with particles of the 
bran. The interior or centre of the grain is softer thar 
the parts around it, and it is the least nutritious, yet it yields 
the finest and purest quality of flour for the reason stated, 
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which will explain itself in a different grinding system 
to that practiced in this country. If it were possible to 
effect a complete separation of the farinaceous matter from 
the envelopes which surround them, it would be found that 
they amounted to 90 or 92 per cent. of the entire weight of 
the grain, the other matters, or bran, forming 8 to 10 per 
cent. of that weight; in ordinary practice, however, the 
bran amounts from 20 to 25 per cent. while the flour is 
about from 75 to 80 per cent., and is, moreover, of a much 
lower quality than it would be if a perfect separation could 
be effected. Hence, it follows that ordinary bran contains 
at least 10 per cent. of the most nutritious farinaceous 
matter, a fact which is due, in a great measure, to the bran 
being largely mixed with the layer of farinaceous matter» 
which cannot be separated from it by ordinary methods. 
The gluten is present in a higher proportion in the bran 
than in fine flour, and from this, it might appear that 
wheat having thick hulls, or affording a high percentage 
of bran, would possess a high nutritive value as food for 
man, as its muscle-forming power is determined principally 
by the amount of gluten which it contains. 

In 1658 an ordinance of Louis XIV, of France, prohib- 
ited, under heavy penalties, the grinding of bran a second 
time. Moreover, until quite recently, it was very generally 
supposed that bread made of the whole meal was more 
wholesome than that made of the flour; but Moleschott has 
shown in his physiology that mixing the bran with the 
flour is a mistake, as, although bran is richer in nutritive 
matters, yet that a man cannot digest the thick cells of the 
hulls unless he possesses unusually strong digestive powers, 
and leads an active life. On the other hand, moreover, the 
mucus membrane of the digestive organs become greatly 
irritated by the bran, and thus undesirable results attend an 
abundant supply of substances which, although nutritious, 
are digested with lifficulty. 

We have caused these constituencies to be engraved in 
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a more highly magnified manner, so as to show the parts 
plainly, and also to exhibit in a more marked degree the 
importance of the new method of “decorticating” the grain 
before grinding. 


Fic. 2—SECTION OF WHEAT GRAIN HIGHLY MAGNIFIED. 


¢, third or innermost skin. 


d, cells of gluten, 


e, cellular tissue of albumene giwalt 
and starch mea. 


f, grains of starch. 5 uh 


Figure 2 gives a part of a section of a grain of wheat. 
In this the different hulls are plainly visible, e being the 
embryo membrane that is albumen, it being waterproof, and 
the protector of the gluten and starch cells; d is the gluten 
cells, and ef are the starch cells, with hert and there a few 
gluten cells sticking to them. It will be pbserved that the 
cells of starch are hexagonal, and containmany ovoid glob- 
ules of starch each. In the new milling brocess these cells 
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are simply broken and the globules crumbled out retaining 
their shape. 
From the wheat grain we obtain from chemical analysis: 


Wheat. Flour. Bran. 


SWistten: wa acre ee vernteectettche Aeneas arene 14.83 

AGHINTHET Ret ot oetc airethy iss aicuckelsrattvst a atte cs 19.64 

Kijgmee tee 0.95 13-08 20-0 
Stimeheiee.. s ES FE Oo ata Me 45.99 73.20 

SG OIGOY 3.6, 58. OORARD Corre in ered coieten 157) 4.20 28.8 
SUH. Soe eh opOn.e dain om cocoon ae 1.20 5.6 

Geek ek oa es LE eee eens s 0.87 a1 5.5 
Weronrble Wb: 5. is is asinyeniecg «x 12.34 45.7 


These substances may be still further resolved until we 
arrive at the approximate organic elements which enters 
into their composition. 


| z | Veg’ble 

'Gluten. |Albumen |Starch. |Gum. | Sugar | Fibre, 
CAR DOM YES) eS toarS) 5 a) cuss sap 53.27 74 49.68] 86.1 |53.23 
Piy Grom ening ects ag ais0hss alt TAR BO Boeal Or bok 
UNETOSIeM piper aN 38 15.94 | 16.66 6.35 
OR Vext ano ahis BeRRee ae Oe 50.85 |50.94; 56.9 |16.41 
SUM Us ey ec ne aero: 23.62 | 23.50 23.35 
Phosphoras?<)i2./a.h.-: 


The oil for the greater part consists of carbon. The glu- 
ten and starch is found to vary very considerably in differ- 
ent kinds of wheat, as well as in wheat grown in different 
climates. If 100 pounds of wheat are burned, one or two 
pounds of ashes are left, which give the following analysis: 


TRUER, by Re nat ee Seapine ph Cre co ene Cee Eanes 29.97 per cent. 
PNAE ERR ayo es Ree a ta ape cela anata ie aToe as He! <2 + OME ee 
NM SIENE Sees cia fors Mi sielaters ote siesta ajareiel aiaieie eynfeta sien a bos see 12.30 ae 
TENS epee ts Lume WE cheek atscailchd nlc p iene eho teve nals bhA Es \eites 3.40 “ 
ENGR PILORUG SACI lp eciareiai sbavacletais io sie lcmiste calsisisie. = si ataye 46.00 ge 
SWUh NIN CRONE! Ads beac da bn opcb adore + UcMcEcemer oc 0.33 ce 
SS TITC Bay aoe eR etree Pr oe at cprreestots ake belelevensvess Asis. 0 @: nyeveraaee 3.38 es 
Per Oxide OrmiLOM wervercvs oseacccoriclscereree et sie.s.e ss, s\ohermtemerere 0.79 es 
Wialonide of SadimMprOn alte cc sss crs icverace ele cles + coe chara a 0.09 oe 


From this it will be seen that wheat is richest in phos- 
phoric acid, magnesia and potash. Wheat, as I before 
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stated, is valuable in proportion to the amount of gluten it 
contains. In some varieties it is more tough and fibrous 
than in others. A very simple method to determine this is 
to make a paste of a small quantity in your hand, pull it 
out and its toughness will determine the length’ of the 
thread it’ forms, and the value of the flour. 

Anyone may, in a small but correct manner, analyze 
wheat flour in a very simple way. Makea stiff dough of a 
given quantity of flour, put it ina linen bag, and let the 
linen be thick. Then knead it in water until the fluid that 
runs out ceases to have a milky appearance. Let the water 
settle and you will have the starch of the flour. The glu- 
ten remains in the bag, as water only swells it, but without 
dissolving. Let the water stand, and a white sediment will 
settle to the bottom. This is the starch, the principle in- 
gredient of flour, and of all meals. Separate the water 
from the starch and boil it, and it becomesturbid and floc- 
culent. This is vegetable albumen. Separate this from the 
water by filtering, and boil the water remaining until it 
becomes a thick syrup, and then add alcohol. The alcohol 
will take up the sugar, but not thegum. Filter the alcohol 
and the gum remains. Evaporate the alcohol and you have 
the sugar. Of course these are not chemically pure, as the 
saline matters remain. Let us go back to the bag that con- 
tains the mass. Here are the vegetable fibre and the gluten. 
Gluten is vegetable fibrine, and corresponds to the fibrine or 
muscle of animals. It is also seen in the clot of blood, 
while albumen being the serum or watery part of blood. Thus 
we have in this little grain all the elements of nutrition, 
fibrine or muscle-food, starch and albumen, fat or heat- 
makers, cellulose, same as starch chemically, but insoluble 
only by digestive fluids. It is this cellulose that envelopes 
thestarch germ, ete., and is also called vegetable wool. It 
is the pith of wood, the fibre of cotton, hemp, flax, ete. 

As to the theory of ertilizing wheat, we may say that 
the wheat plant contains, as before stated, carbon, hydro- 


IN TENNESSEE. vis. 


gen, potash, soda, lime, phosphoric acid and other substan- 
ces. These constituents are derived from the food upon 
which the plant feeds, for plants feed as well as animals. 
They both eat and drink. Knowing the composition of a 
given plant, we can partially determine the kind of food it 
needs. If potash, for example, is a characteristic constitu- 
ent, it is plain that in some way the plant must have access 
to potash. So will lime, phosphoric acid and the others. 
If the plant cannot fine these or any one of them in the 
soil it will not thrive or bear fruit. The absent substance 
or substances be supplied, and this is what is meant by fer- 
tilizing. 

In the wheat plant there is a volitile part that burns away; 
that is to say, a part converted by burning into invisible 
gasses, which pass into the air and disappear. ‘These gases 
are combined acid and watery vapor mainly, with sometimes 
ammonia and certain compounds of sulphur and phosphor- 
ous. The elements comprising these gasses and existing 
originally, are carbon, oxygen; hydrogen, nitrogen, sulphur, 
phosphorus. 

Again, there is a fixed part remaining as ashes. In wheat 
this part is from four to four and a half per cent. of the 
whole. The ashes of this plant, taking the mean in round 
numbers, of many analyses are constituted in pounds, as 
follows : 


Caen ge Mn es cat aik .pecdaews de coaistcu ded ssheve ottetoteye heb vs bes addewe ceubhs 16 pounds 
SON Ua eee rc ee tea Seah taka RAS ae ona sedan cxve cate waapss cas seemnasealet etald ce ote 3 ay 
GUN RR GE ae es ae pac uid dogs tne oe ee nai can Sy ona De digs Haste mae pides Sensa'h byes vse 5 i 
Rate eM erie adroit sesee, © Au mESTL shut aca eleiaie dns uakite eT he cache suenitas 5 as 
(QBs 1S: OHNO Tn Heed ia ne Noteh ig SBE EOOHCR CEAE CE DEE SSa MOE EERE erat tie ee aan sans 
PAHO SP MORIC. MALAI. 55 21. WOMY Sas aeeltack cate tas cccdlis obas Avdaalhes clon ov canalttage 16 ke 
Pd a ANE RSMo os eg Pat leche fo Orcas cranes GAGA Dulane enh digins aceon cTRUEMER esi tite 
ULI CH Manet ve tude aebips Sa actos ba Suvauheceessaivean est ai sis 2 njosaer ae 52 a 
Gloria's cade oyna Seta daca ous) So Served otnab sven caee scons SoReeT Hoy es 
Sorta) 6.34 Seabee cep en eee eo nacy Ataieah Salient Aalice sna. ence sate eee 100 


Jt may be presented in another form. Take a stack of 
wheat straw, chaff and grain weighing 1,384 pounds, burn 
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it, and there will remain only 573 pounds of ashes, contain- 
ing the following constituents : 


TP OUART ach sends, anaes vous dns soho a hisk Pee hee Pe natemeeE sea: otic se ett aetteteeme tee 9 pounds. 
Ro0\6 (TERR Pen GRAS BEA Rn Circe acangtidcocdand CoOo Bao EEEr cmos cence te 12 ss 
Misi Wega 2? Sccsenl aie acecatanath pete eemeate re save econ havamieer abn eae sate 3 ‘6 
Neamenreees Vs rciatiopans wstaen on ober aa tae ee eaaaivs Sued aavoaees asesemes cats loaneeeeee 3 ef 
Phosphonie acid) t scree pecemmaceastierteaere nas corvenecaneciesesecsserec cee 9 fe 
SUlphnric Acid Outs antes cescmeas sncnce deities on seser tne akerenen aie waceas 1 
ORIdG OF ATOM Se eee sere sccccaccs coves Cresce dot cce tee aa oe ace nevees 4 a 
Silva tet, PES 26. vedic te Brew caen dee, pacehSecioncaulawkoenetseacibense eee cree 30 * 
Chnlomime fie20) eet son estas hones cca oncidatc ona wate awakie seen rock eee eeates } ¢ 
AN} RM ye ner ren NERA eA RE Ra Se i Pt A toch et BYE: 


By far the most important ingredients in the list are 
potash, magnesia, lime, phosphoric acid and _ sulphuric 
acid. 

Generally it may be said that the volitile constituents are 
mainly derived from the air and the fixed from the soil. 
The former supplies an abundance of carbon food and of 
oxygen. It also supplies some nitrogenous food, ammonia, 
nitric acid, ete. The soil supplies, or ought to supply, 
nearly all the other constituents of the plant. In the ag- 
gregate, all these may be called soil food. Soil food differs 
from air food in being made up of a greater variety of in- 
gredients, while in weight, excluding water, it is far less. 
The air is a constant invariable quantity, and always pre- 
sents an abundant supply in food peculiar to it. In the 
consideration of fertilizers, therefore, the air food may be 
eliminated. The soil is an inconstant quantity, and is very 
variable. It may or may not contain the ingredients neces- 
sary to the full development of plant life. To supply these 
is one the chief duties of a successful farmer. 

The following is an analysis of a very fertile soil. In 
the second column the quantities of most of the substances 
are given, which are necessary to produce 30 bushels of 
wheat. It ought to be remarked that most of the silica 1s 
used in the production of straw. The soil is, from an acre 
to the depth of one foot. 
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Pian NG) SIC . 0a of acenetpebechage dos -ss.cvae cated couans 81,900 pounds — pounds 
MIE te ta a1' aca 5.)coe SeeneegatEe Ks cans sesicae eae teed 143;220° . “ Gris 
PGES os ees Pete ease Sear sangesse ieiseees 35,910 £ 27 i 
(Sia yao RAs eedS ceca se docdeaecate ico cpoua Hoe Cedtodr bocpore 68,920 & 5 & 
Ammonia with mitrogen............ 0.00. cessseees 2,100 SS 49 ss 
POs por Gree lees Gonos decaleeasae Gants eels «esc 16,310 ¥ Bite, 
Stil polmenrie ales ae eaeecteecc te depsicnigrtcas yqe-hvicnamss Bie ALM ats ae waa 
Tile Cte Me tert dex st cus roe Sasencenieniacseeeee ste ? ? 


This soil ought to produce very many successive crops of 
wheat. Should one ingredient be absent, the wheat crop 
would be sickly, and in all probability not pay the cost of 
production. 

Soils are most frequently deficient in potash, phosphoric 
acid and soluble compound of nitrogen. Bones, ashes, 
guano, animal excrement, blood, gelatine, oil of vitriol, salt- 
petre, and many other substances scattered over the soil 
supply these constituent elements, and so increase the yield 
of crops. But this yield will Jargely depend upon the 
physical condition of the soil. It should be thoroughly pul- 
verized in order that the roots of the plant may extend their 
pasture grounds, so to speak, and fatten upon those numer- 
ous ingredients which its nature may require. A poor crop 
may be grown upon a very fertile soil, as we witness every 
day, and with proper tillage a good crop may be grown upon 
a comparatively poor soil. A proper stirring of the earth, 
and plenty of moisture, are by far the most potent fertili- 
zers, for without these no other fertilizer will be worth 
anything. 
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CHAPTER XI. 


GERMINATION OF WHEAT — WHEAT FROM EGYPTIAN 
TOMBS — EXPERIMENTS WITH SEEDS BY THE BRITISH 
ASSOCIATION—PROCESS OF GERMINATION AND HOW THE 
WHEAT PLANT GROWS—TILLERING, ETC. 


All seeds kept in a certain state of dryness and darkness 
will remain sound. No change will take place apparently 
in their condition, being an inert body. In this condi- 
tion they are capable of being transported to any distance 
and preserved for years, almost indefinitely under proper 
conditions. But suppose we apply a certain amount of 
light, heat, moisture and air, what takes place? Were 
it not that this is an every day experience, our wonder 
would never cease at the miraculous change that ensues. 
By the action of that incomprehensible, subtle principle 
called vitality, germination begins. But in order to be 
started all four of these conditions are necessary. If wheat 
has air, moisture and light but does not have sufficient 
warmth, no geimination takes place. Nor is it necessary 
that it should be absolutely frozen, the simple absence of all 
varmth is sufficient. Water freezes at 32 degrees Fah., 
and the force exerted by this action of nature is ample to 
break water vessels, etc. This force is utilized by rock 
masons to quarry rock, and a cannon filled with water and 
left to freeze would be rent as would a bottle. Mercury 
congeals at minus 40°, so that it requires 72° more of cold to 
freeze mercury than it does water. Such a degree of cold 
is known in this country only experimentally. It would 
soon depopulate the whole of America, as the human sys- 
tem could not Jong endure it. But as small and insignifi- 
cant as a grain of wheat is, it is able to withstand it and yet 
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live. An artificial cold of minus 58°, or 90° below the freez- 
ing point is necessary to destroy its power of germination. 

But it cannot so successfully withstand the influence of 
heat, as water raised to the temperature of 122°, 24° more 
than our natural heat, will, in fifteen or twenty minutes, 
kill wheat. But this is not the case with all vegetations, 
as in the hot springs of various countries, some higher than 
boiling water, various low kinds of vegetables grow and re- 
produce themselves But to destroy wheat, it must be 
moist, as it will endure a heat as high as 170° if it is dry. 
All vegetation requires a certain degree of warmth to germi- 
nate; generally 60° or 70° are required—always somewhere 
between 32° and 100°. 

The peculiar sensitiveness of wheat to warmth may ex- 
plain why it is that wheat does not succeed well. in the 
Torrid zone. If wheat has once been incited to germinate 
and then dried, it can never start the second time. It is 
therefore important to keep seed dry, for without moisture 
it is safe. And not only must wheat be moist to germinate, 
but it must be kept moist. If wheat is sown on the surface 
it will, from the ordinary moisture derived from the air, 
germinate, but should it turn dry, the grain, being de- 
prived of its moisture, will loose its vitality. In this man- 
ner much of the wheat seed last year was destroyed, the 
stands were bad, and hence, in thirsty soils, short crops. 
Therefore to both germinate and continue the vitality of 
wheat, it is necessary that it should be protected by soil 
enough to preserve its moisture. But here comes another 
fact essential to its success, and this fact it will be well 
enought to bear in mind. Not only are warmth and moisture 
necessary to the germination of wheat, but air and light are 
equally necessary to its developement. Many eminent 
botanists believe that darkness is essential to the process of 
germination, but almost every one has seen grains of wheat 
placed in a bunch of cotton in the mouth of a jar, and those 
not buried in the cotton, stimulated by the moisture evapo- 
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rating from the jar, begin very soon to send down the 
rootlets to the water. In this simple manner all the pheno- 
mena of growth are made patent to every one taking the 
trouble to test it. Atmospheric air, therefore, is essential to 
the sprouting of seeds. It is true that seeds will sprout in 
water, aid it is equally true that no water exists, unless 
made so, free from air. Fish breathe by passing water over 
their gills, and aquatic plants extract it in the same manner. 
De Saussure boiled water so as to expel its air and then 
sealed up, putting seed in it, and the seed failed to germi- 
nate. Petri’s experiment, though old, is good and: trust- 
worthy. If wheat is sown on the surtace, birds, insects, 
animals and the heat of the sun will destroy much of the 
seed. Should the land be simply harrowed the same ob- 
jection would hold good with at least half the seed, for the 
harrow would not cover any except that which falls into a 
depression. Should the wheat be plowed in too deep, as is the 
practice of many, it will be deprived of the other necessities 
of vegetation, light and air. There must, therefore, be a 
proper and just medium to secure in the best possible man- 
ner all these pre-requisites to full growth. The proper 
depth is seen in the table by Prof. Petri: 


Seed sown to the depth Came above ground No. of plants came up. 
of % inches in 11 days 7-8 
66 ; if “ 73 12 (73 all 
“ 9 “ Ce SiS gi yeh 7.8 
if3 3 13 ity 20 6é 6-8 
“cc 4 sc “ 91 “ 4-8 
“8 “ “99 t 38 
(73 6 o oc 93 oe 1-8 
oad i (ae neo: 3 seed out of 100. 


From this table only one-sixth as many seeds germinate 
at six inches as at three inches. A great difference of 
opinion prevails as to the proper depth. The Germans 
contend the deeper the better to the depth of four inches 
About three-fourths of the seed will come up at the depth 
of three inches, and nearly all at from one to two. The warmer 
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the soil is the sooner will it germinate. An experiment 
was made in Sweden, a cold climate, and that sown on the 
28th of April came up in eighteen days, that sown the 
21st of May required eight days, while that’ sown on the 
Ath of June came up in six days. 

Light also has a wonderful influence on the sprouting and 
growing seeds. In dark rainy weather, long continued, the 
erop will begin to turn yellow and fade, while a bright sun 
for a few days will restore them their rich green color. In 
* Researches of Light” we find the following experiment: 
“Some seeds being placed in the soil, in every respect in 
their natural conditions, duly supplied with moisture, and a 
uniform and proper temperature maintained, we place 
above the soil a yellow glass, a cobalt blue glass and a glass 
colored a deep blood red and allowed one portion to be ex- 
posed to the ordinary influence of the solar rays. The re- 
sult was that the seeds under the blue glass germinated long 
before those exposed to the sunshine, a few seed struggle 
into day under the red glass, while the process of germina- 
tion is entirely checked under the yellow glass.” 

I have the opportunity to copy the following letter from 
one of the most trustworthy seed merchants in the old 
world. His manner of proving the wheat seed he sells is 
here shown, and the trouble is so slight we would com- 
mend it to all our farming friends before sowing their 
wheat. It will save many a disappointment: 

EDINBURGH, SCOTLAND, May 4, 1876. 

Dear Sin: Iam favored with yours of the 5th relative to my practi- 
eal experience in tne effect of chemic:] agency of colored medi on the 
germination of seeds and growih of plants. 

I must first explain tha* it is our practice to test the germinating power 
of all seeds which come into our warerooms before sending them out for 
sale; and of course it is an object to discover with as little delay as possi- 
ble the extent that the vital principle is active, as the value comes to be 
depreciated in the ratio it is found to be dormant. For instance, if we 
sow one hundred seeds of any sort, and the whole germinate, the seed will 


be the highest current value; but if only ninety germinate its value is 10 
per cent, less, or 90 per cent., if eighty, then 20 per cent. less, etc. 
6 
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I merely give this detail to show the practical value of this test, and the 
influence it exerts on the fluctuation of prices. 

Our usual plan formerly was to sow the seeds to be tested in a hot bed 
or frame, and then wateh the progress and note the result. Et was usually 
from eight to fourteen days before we were able to decide on the commer- 
cial value of the seeds under trial. 

My attention was directed, however, to your excellent work “On the 
Practical Phenomena of Nature” about five years ago, and I resolved to 
put your theory to a practical test. I accordingly had a case made, the 
sides of which were colored blue or indigo, which case I attached to a 
small gas stove used for engendering heat. In the case shelves were fixed 
on the inside, on which were placed small pots wherein seeds to be tested 
were sown. 

The results were all that could be looked for: the seeds freely germi- 
nated in from three to five days only, instead of from eight to fourteen days: 
as before. 

I have not carried our experiments beyond the germination of seeds, so 
that I cannot afford practical information as to the effect of other rays on 
after culture of plants. 

I have however made some trials with the yellow ray in preventing the 
germination of seeds, which have been successful; and I have always 
found the violet ray prejudicial to the growth of the plant after germina- 
‘tion. 

I remain, my dear sir, very faithfully yours, 

CHARLES LAWSON. 


Not as a matter of practical value but merely to gratify a 
laudable curiosity, it will be proper to give the opinion of 
men eminent in science, as to the possibility of seeds of 
wheat, found buried with mummies in the the pyramids, 
germinating. It was at one time confidently asserted that 
new varieties with several heads to each stalk had been 
started from this source, but when proof was demanded it 
was always wanting in some important particular, a link 
lost that could not be supplied. Martin Farqnhar Tupper, 
the poet and Christian gentleman, whose word cannot: be 
doubted, claimed to have raised one stalk from seed given 
him. Sir Gardiner Wilkerson, when in Egypt, opened a 
tomb himself, that had lain undisturbed for 3,000 years. - 
He got:some seeds of wheat and barley from an alabaster 
sepulchral vase with his own hands. Portions of this came 
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into Mr. Tupper’s hands, 12 grains-direct. He sifted soil, 
and placed it in pots so that it was impossible any other 
seeds should remain in the soil. He took every precaution 
possible, by marking the spots where the seed would come 
up, and securing the pots against being tampered with, and 
then, 7th March, 1840, planted the seeds. On April 27, 
one sprout showed itself above ground, and the remaining 
eleven rotted in the pots. On the 5th July the heads began 
to form, it having in the meantime been transferred to the 
garden, and though weak and feeble, showed signs of health. 

t was somewhat different from any known varieties. The 
stalk was three feet high, and the heads, two in number, 
two and a half and three inches long. So soon as Mr. Tup- 
per published his report he was assailed all over England as 
having been deceived at some point, and Sir Gardiner. Wil- 
kerson being applied to by the British Association for some 
seeds, furnished some that contained maize. This being a 
new world plant. showed signs of having been deposited for 
the deception of travelers, and the well-known character of 
the Arabs for deceiving tourists convinced many that it wes 
a deception. Many scientific men of various times have at- 
tempted to raise wheat from these mummy seeds, but no 
perfectly authenticated case ever occurred. 

M. Denon, a scientist of France, accompanied Napoleon in 
his expedition to Egypt, and had every facility possible 
given him to collect all kinds of remains of antiquity. He 
paid especial attention to the Graminacea, and used every 
possible precaution to ensure success. He never did get one 
single seed to germinate, and was of the opinion, from a 
chemical analysis made of them, that they were charred to 
preserve them, before being encased in the tombs. 

Ata meeting of the British Association this subject en- 
gaged so earnestly the attention not only of England, but of 
its members, that an experiment was ordered to establish 
beyond controversy the age at which seeds would grow. 
This committee expended much time and money in making 
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a fair and thorough research, and published the result of 
their work. It is needless to give in detail their report, 
but it will be sufficient for our purpose to append the result 
of their labor, so far as the usual farm grains are concerned. 
Their experiments embraced no less than two hundred and 
eighty-eight genera, illustrating seventy-one natural fami- 
lies, and including nearly every species of plants cultivated 
both for culinary use and for ornamentation. Of course, 
these experiments consumed several years, as they continued 
to sow until, at the lapse of eight years, only four species 
continued to grow. We give below their report on 
Graminacee : 


Year's | No. Seeds Seeds Ger- 


Old. Sown. minated, 
eae Vai ze UN GUA COLD. sos adie ones steseae’ aor -o 3 300 apa 
Goblets “COrny eet atste seoraes coe tem tress coset ence eeee cs 2 27 12 
Phanaris Canariensis, Cdnary Seed................. 3 300 147 

‘a - ee ty, bovaenaspeste ease 8 200 19 

af i ra Oy, ataleee eetet tes 9 se nil 
Panicum Miliaceum, Millet Seed.................. 2 400 173 
es = 2 St Boater Neh 3 200 100 
Arverta Satuva. Oita int . sce Wanes le lok cenwed aeetv eee 3 300 237 
es “ Pe Fate sdaelaal Aealtnc uaneahaitn de Sate 8 200 37 

Se ~ ee esiganaetyencace teseieanatearsertee sstecs 9 wise nil 

‘f SS Wo dE cp EST Ke name eben anateeiet tas tae 3 300 210 
Priticum: -Austuy uma. Wheat as.eescsss vsecseeec sso ese 3 200 163 
: - SO A edadidnas exaenn eae Geer eneos 8 i nil 

. ie rT be weg thes wee MEAs Mas otters 9 sae nil 

# . MM space losawakinesarse eben 3 300 139 

3 a SETA a booth estomeedeseesonpes 3 300 140 
Triticum, Spring Mummy Wheat............008 00 2 ie nil 
Secale Cerealeyiye.c.<casennmversenccleosacseee|eecesen 3 600 4 
HordeumuViuleane) Barley tasncertie-coes sieht see. 3 300 167 
ss OME, aan t acs eye cert antes 8 35083 nil 

i ss SNe. ble dectes wean gees tna stenine Pie 9 play nil 

cs is SS) SRE SAB RARE Ty fom 3 300 236 

= e SM PUSS Stators nsean aes eres 48 nil 

* 4 SORE ge erie rc hoasaush ere eae 50 nil 


It will be seen here that corn at three years of age 
sprouted less than half; millet seed, less than half; oats at 
three years, about three-fourths were good, and at eight less 
than one-sixth; wheat at three years, a little over half, and 
at eight and nine years did not germinate at all; rye at 
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three years, practically none; and barley at three years, 
from one-half to two-thirds, but at eight and upwards did 
not germinate. It is unnecessary to say these experiments 
are entirely to be relied upon. The seeds were carefully 
kept in waxed cloth and in sealed jars. This exhibits in a 
marked degree the necessity of securing for farming pur- 
poses fresh seeds. If they lose one-half of their vitality 
in three years, they certainly lose some in two years. So 
the better plan is to always secure fresh seeds of the previ- 
ous year’s growth, and not later at least than two years. 
This plan not only relates to wheat, but to corn, oats, rye, 
barley, and millet seeds. 

Let us note for a few moments the germinating process in 
a grain of wheat. Lay down the grain on the furrowed 
side, with the hairy end from you. We will suppose it has 
been moistened, and has the proper amount of heat. You 
cannot see inside, but we already know the anatomy of the 
parts, and can therefore see what is taking place. Water 
has penetrated through the different skins of the wheat, and 
has ‘reached the embryo membrane, but cannot pass this, 
but is led to the embryo. Here the water is decomposed, 
and some of its oxygen unites with the carbon of the seed, 
heat by the escape of carbonic acid gas is generated, and a 
minute portion of the albuminoid substance—Leibig says, 
1-500th part of the grain—is converted into diastase. This 
is a bitterish sort of yeast, and causes a fermentation to 
take place that converts the starch and cellulose into sugar 
and gum. This sugar and guin is the food of the young 
plant, until it has sufficient strength to feed itself by means 
of its roots. So, although ihe delicate shoots of plants 
have no mother to.gather food for them, Nature has pro- 
vided fur them all the same, and they are able through this 
wise provision to live and grow; and this very storehouse 
of plant food that is provided in all vegetation serves also 
for man’s food. Now, let us observe what processes take 
place externally. The little spot, or depression, on the 
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point and back of the grain is the germ, or rather, it is 
just under the hull at this point. Presently a smali white 
point starts out from ihe nearest point, and turns down; 

ee: that is the main root. For 
a short distance the cellulose 
tissue of the grain follows it, 
but it soon outruns it, and, 
turning down, starts into the 
ground. ‘This root has on 
the end a little sponge-like 
ball, full of holes, or tubes, 
and, as the root progresses, 
other sponges with short 
stems start out on its sides. 
These sponges are suckers, 
and through these suckers, 
or mouths, the young plant seeks in the soil its proper sup- 
port. Very soon after the main root has started out; we see 
a modest little greenish point protruding just above the 
point of exit from the main root. This also pushes out a 
little cellular tissue from the grain, but soon leaves it, and 
as it grows it begins to expand and takes a decided green 
color, and looks so much like a feather it is called a 
“plumule,” or little plume. It is seen at a, figure 3. This 
is the embryo stalk, and although it is only a single leaf, 
and looks smooth and shining, yet it is, through this mag- 
nifying glass, a perfect honeycomb of holes and tubes, just 
as the root has. This leaf is hunting in the air for food, 
just as the roots are in the soil. Maybe it is different food, 
found by different means. Here are two more roots start- 
ing out, one on each side of the main root. These are 
marked /, in figure 3, and are the “true roots,” and these at 
at e are sending out numerous rootlets. Very soon the 
store of sugar in the grain will be exhausted, but then these 
rootlets will be able to support it, for, in the soil mixed in 
proper proportions, the tiny roots will hunt out and absorb, 
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through their tubes and sponges, all that it requires, and 
thence it is carried into the body in the form of sap, and 
the leaves through its pores will absorb from the atmos- 
phere carbonic acid gas, which, uniting in the body of the 
plant with its proper elements, potash, phosphorus, magne- 
sia, ete., forms the substance of the plant. Now, this car- 
bonic acid gas is one of the most deleterious elements in 
nature to animal life, and in the proportion it is mixed 
with the air, just so noxious and unhealthy is that air for 
the respiration of man. But without this acid plants could 
not live. Thus it will be seen what kills animals will sus- 
tain plant-life. The one is a balance, or compensation, for _ 
the other. Carbonic acid gas is formed in animals, and is 
thrown out in their respiration. So soon as it comes in 
contact with leaves, however, it is re-absorbed, and stored 
away in the form of wood, to be used by man for produc- 
ing heat, when it is again set free to be re-absorbed by 
plants. 

There is one thing necessary to call attention to, in con- 
nection with the appearance of the little sponges at the ex- 
tremity of the roots. Let it be borne in mind, that nearly 
all the nourishment taken into a plant is through these mi- 
nute cell-bulbs, and yet they are so small as to be invisible 
with the naked eye. It is plain that the plant food must be 
in convenient apposition to these rootlets, or it cannot be 
taken up. Therefore, in order to be reached, the soil must 
be thoroughly well pulverized. It is an indisputable axiom, 
that a well-pulverized poor soil will grow better produce 
than a stiff, cloddy one well fertilized. There can be no 
sort of doubt that certain kinds of food are as essential to 
the health of plants as to animals, and it must be supplied 
to them, and the rootlets, in order to take advantage of it, 
must have the utmost freedom of action. Not only must 
the roots feed the plant, but they must also act as a scaffolding 
to support erect the plants against storm and wind. Pull 
up a wheat stalk so as not to sever the roots, and we are 
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struck with wonder at the manner in which they branch 
out, interweaving and thrusting themselves: around or 
through obstacles of all kinds. A gentleman made an ex- 
periment to ascertain whether the roots took up nourish- 
ment along their course or at the ends of their spongioles, 
and he did it by watering with colored water. After a few 
days he examined, and found that only the ends or spongi- 
oles were colored, the roots themselves having none. So 
soon as the true roots, already mentioned, have attained suf- 
ficient growth, the main root dies or shrivels up. This, 
however, is the case with all cereals. 

When the plumule comes out of the ground an inch or 
two, the true leaves begin to appear, and the central bud 
forms the stalk. Just under the soil a joint or knot is 
formed, and another one just above it. The one just under 
the soil gives rise to the surface roots, or crown roots, and 
these are the chief agents in caring for and nourishing the 
plant. If the plumule is broken off, it does not put out 
another, the plant then has to depend on off-shoots, and if 
all the suckers are broken off the plant withers and dies. 
This is on account of injury to the cell tissue. This is why 
the presence of grasshoppers is so destructive to wheat. 
They eat out the heart of the plant. And for this reason 
the presence of cattle, after certain stages, destroys or great- 
ly injures the stand. Sheep, especially, are injurious, as 
from the peculiar manner in which they draw out the blades, 
the whole heart is often pulled out and the plant dies. 

On the subject of “tillering,” it may here be laid down 
as a known fact that the tillers or suckers all spring from 
the “true roots,” those that come out on each side of the 
grain after the first root has been sent into the ground. 
Look at Fig. 3, and the roots marked Ff F' will show the 
ones that give out the suckers e e e, and the position will be 
readily understood. 

The importance of this fact is well understood when it is 
reflected that the depth of grain governs the “tillering,” 


© 


IN TENNESSEE. 89 


and also the coronal or surface roots. Wheat lies in the 
ground after the two sets of roots, viz., main root Cin Fig. 
3, and F’ F, the true roots, have come out with but little 
change until spring. Of course these roots send out root- 
lets in every direction seeking food, and also throw up a 
few blades, but the great change takes place in the early 
spring, when the warm sun begins to stimulate its growth. 
Then “tillers” begin to shoot up all around the main stalk, 
and the first joint, if under the ground, throws out numer- 
ous fibres which soon become a mass of roots, that both sup- 
port and sustain the weight of the stem. Now, if the grain 
lies on or very near the surface, the coronal roots fail to 
come, for the first joint of the stem is above ground, and if 
the grain is buried deeply in the soil but few or no til- 
lers make their appearance. These “tillers” throw out cor- 
onal or surface roots, and become independent stalks, cap- 
able of sustaining themselves if separated from the parent 
stem, so when an experiment is made they can be drawn 
out and transplanted with ease. For this and other reasons 
it is best the wheat should be at least two inches under the 
surface. Spring wheat does not “tiller” to any extent. 
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CHAPTER XII. 


NUTRITION OF PLANTS—CHEMICAL CONSTITUENTS OF 
SOILS. 


It has been shown that the young plant subsists on the 
store of starch and gluten that is laid up in the parent 
grain, but this is of course soon exhausted, and then the 
roots have to make their own living. ‘The plant finds itself 
in a soil variously composed of clay, with its numerous 
compounds, silica, alumina, soda, potash, magnesia, lime, 
etc., and humus, or vegetable mould, decayed vegetation, 
and possibly the prudent farmer has added to it his store of 
manure. Butif nothing but organic substances entered into 
the composition of the plant, it would yield few or no ashes 
on being burned. We have shown in a former chapter that 
ashes remain, and therefore we know inorganic substances 
aid in building up this wonderful superstructure of straw, 
heads, chaff and wheat grains. 

This brings us to a question that only the researches of 
geologists and chemists enable us to answer. In order to 
answer it properly we must first determine the elements of 
which clay is composed. That clay alone can sustain 
vegetable life has been fully demonstrated. 

The continued decay of vegetables for unnumbered ages 
is sufficient to deposit a layer of humus, giving the top soil 
its dark color. How or where does clay originate? It is, 
as all know, the detritus of rocks rubbing together by the ac- 
tion of water, which would necessarily produce fine particles, 
just as dust is made on turnpikes, only here it is the friction 
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of travel, there it is the friction of water, the crumbling of 
frosts, ete. 


Granite, the oldest rock, is composed of quartz, feldspar, | 
and mica, and sometimes: hornblende. 


Feldspar is composed— 


RANG Aeeereveee peace done arctica same ncyesemeacotisasmostss sane weetanas Gocsbert setts moenoaade 64.50 
PAUITEDINTEY 0 a5 een 553 © Seer aah Soe ACG CoE DRC OOHE AE CAD OSU NEEE SER EERIGCE CE Sena 19.75 
TENTED Se sae SAS Oe CO HBO EA ESBS 460 BUCO SCRE aS ac OBESE HoH IEE ee acne Ea EeEenEn 11.50 
CORT (D. Lina ah Sean is i eee ere Oa a toe Ona ae Aen eee Pe ee 1.75 
\WVIGIICTR As a obac Ra EE SB eT REB AC Aco ous SBOE HESS o ECE EASA, Su aNA Rt aah ean nv aire 0.75 
TUATREE git a ae ear pin Res ic cca AEE Oe a trace. 


Here we have several of the inorganic elements necessary 
to the growth of vegetation. 


Quartz is the most abundant of all rock substances, and en- 
ters more largely into all vegetation than other minerals. It is 
silica and oxygen, or silicic acid. All pure white sand and 
flint and erystal is silica. It composes for the most part 
sandstone rock, in fact nearly all rocks are composed large- 
ly of this base. But these silicates are all insoluble in 
water, unless by the action of an alkali. Such as potash, 
soda, etc., and these are nearly always found in sufficient 
quantity in the’soil to answer. Without silica, no cereal 
could stand up; it enters into the composition of all ccreals. 
Alumina, which is pure clay, is found everywhere, though 
not ina pure form. Kaolin, or the clay from which china- 
ware is made is the purest form of it. It is formed from 
the disintegration of feldspars, slates or shales. It is com- 
posed of oxygen and aluminum, a shining metal, that never 
occurs in nature. Without the presence of alumina in clay, 
it would lose its plasticity, and could not be moulded into 
queensware, earthenware or bricks. 


Potassium, a bluish white metal, is the base of potash. 
It has such an affinity for oxygen that, thrown upon 
water, it will burn spontaneously. In consequence of its 
great affinity for oxygen, if brought into contact with alumi- 
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na or silica, it decomposes it, and renders it soluble. Salt- 
petre is a nitrate of potassium. 

Tron, also, has a great affinity for oxygen, and forms oxide 
of iron, or iron rust. It is so generally distribnted in na- 
ture that few minerals are without some of its combinations. 

Chalybeate waters are so called because carbonate of iron 
is mixed with them. 

Mica, another ingredievt of granite, is found in a confused 
mass in granite, limestone, and in large plates in porphyry. 

The following is its composition : 


PASIAN Y weve coronene iden oc acsen taneasders Sodeanecveccmenh eceane ce acoso erent Cone eeaee 20.00 
SLT Gas Sie. hae adic Se aA selsa cna Bic eee eee ee eee oot e een epe ne nee ee 47.00 
Oxide oh Troms Aiea adie teewene tens cette tncerst oan etebe eee santo deee ae aaa 15.50 
Oxide of Manganese iy iiccccsssscvesenecc san tdadepelvieceeree ontinde det eee 1.75 
POtaSSa he. situa reeealeoneta choses seawe teen ostane 1 anton a ei sacea der cane eee eee 14.50 


This does not differ materially from the others except the 
presence of manganese, and this is a rare ingredient in soils. 
It is used in its compound forms quite extensively in the 
arts, but not in agriculture. 


Hornblende is very common, and occurs according to its 
combinations in many different forms. It is called green- 
stone, and was a favorite mineral used by the aborigines to 
make pipes, axes, tomahawks, ete. It is asbestos, which is 
used as a roofing material, being incombustible, and some 
kinds of asbestos is woven into fabrics, and used by firemen 
asacovering. The Californians, in the early days of min- 
ing, made it into table-cloths, pants, etc., and when they 
wished to wash them, they burnt them clean. Its com- 
position is as follows: 


RULICE, 2.5 Saindqogneaneueamecrempataaiscsnilas ions sa Mean emaaatscas: esp cea acetates eee 42.00 
NTC CET a Ay i A a alk a or A Sabi 12.00 
1 APS ROE 0, nr pt ROM ay SA LOMO Ba GRAS Re mL 11.00 
WOT 8 :. ocx aed «nda Sear Rbazbus she whos dkny cadeebediees Cates eaten cee eRe ene 2.25 
Oxatieran Aron h.o04 sasha aeannomsindn ae nach sca. cioshilettiatisis'acieks polsinesfSacnsemtecamente v0.00 
Merraomots. Manca neseicai os iss .s).n0s-0 osebacjashiise ods estjaseems Gece meme Rees 0.25 


Lime is the carbonate of calcium, and in this form it 
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enters largely in the compositition of rocks, shells, etc. 
Marble, limestone, chalk and oyster and mussel shells, are 
com posed of carbonate of lime. 


When these substances are burned, carbonic acid is ex- 
pelled, and quick-lime is the result. This has such an affin- 
ity for water that one ton of it will absorb 500 pounds of 
water, and then itisslacked lime. The water then becomes 
part and parcelof the mineral. This affinity for water is so | 
great, that by its powerful action, if water is applied, it will 
produce a great amount of heat. If lime contains as much 
elay as 10 or 12 per cent, it makes hydraulic cement, and 
the more clay the better, up to 40 per cent. It is supposed 
that lime applied to the soil hastens the assimilation of veg- 
etable or organic matters in it. Yt also forms part of the 
plants themselves though in a small degree. 


Sulphate of lime, gypsum, plaster of Paris, alabaster, 
different names for the same substance, is of great impor- 
tance to plants, nearly all showing its existence in their 
ashes. , 

Phosphate of lime, found in all animals and vegetables, 
is found abundantly in a state of nature. 

Magnesia, an oxide of magnesium. also enters into many 
things; sulphate of magnesia is Epsom-salts; carbonate of 
magnesia is sold in white cakes as a medicine, and enters 
into the ashes of many plants. 


All these ingredients result from the disintegration of 
granite, and they form the chief sources of the soil. 


Granite is supposed to be the primitive rock, and has lost 
its constituents during untold ages, by the slow action of 
water and air. Upheavals also contribute their share to- 
wards this result. The destruction of granite leaves quartz, 
feldspar, mica, ete. These in turn are decomposed, and 
various compounds come from them. Water, by rolling 
and rubbing, makes a part, and this is added to, by frosts, 
rains and the action of the most powerful acids, and yet 
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what carbonic acid is caught in descending rains is sufficient 
to decompose the silica that is in feldspar, thus freeing the 
alumiua from its combination, and that which is released 
goes into the soil. 

In addition to these mineral earths there is sodium, the 
base of salt, and borax and washing soda, and a great many 
other compounds. It aids materially in the preparation of 
many ingredients of the soil for nutrition. 

Phosphoric acid is found in all rocks of primitive origin. 
Tt enters more into the composition of plants than any other 
mineral, and is a large ingredient of the cereals, it forming 
about fifty per cent. of the ashes of buckwheat. 

Sulphur, in the form of sulphuric acid, is also important 
in agricultural chemistry, and serves as a solvent of some 
of the mineral earths. 

These are all the ponderable bodies that go to the make- 
up of the plant, but there are others imponderable that is 
lighter than water, and gaseous in form, that contribute as 
much as the others. In fact, without the one the others 
would be useless. Both are essential to the growth and 
maturity of the plant. These are carbon, oxygen, nitrogen, 
and hydrogen. Carbon is the most generally diffused of all 
substances in vegetation, at least one-half of all plants 
being composed of it. It constitutes the diamond, char- 
coal, graphite or “ black lead,” and forms the greater part 
of stone coal, petroleum, naptha, ete., etc. In combination 
with oxygen, it forms carbonic acid gas, and in this form, 
being heavier than the air, it comes in contact with vegeta- 
tion, and sinks into all depressions, and is then called 
“choke damp,” “bad air,” and certainly destroys the lives 
of those who incautiously venture into wells where it exists. 

When carbon combines with hydrogen, it makes illumi- 
nating gas. This gas not only is formed in gas works of 
cities, but nature has a laboratory beside which that of man 
is Lilliputian in size. We mean the immense swamps and 
marshes that cover so much of the earth’s surface. Vast 
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position, and the gas arises therefrom in the form of bub- 
bles; and if one should apply a lighted taper, it would 
explode. 

Oxygen is another gas, and, though invisible, it goes 
further than all other substances toward the make-up of the 
earth. Nothing could exist without it, and yet it is the 
great destroyer. It is called oxygen, or “acid maker,” 
because it was at one time supposed to have caused the for-. 
mation of acids. It enters into all vegetables, all rocks 
and soils, composes one-fifth of the atmosphere, and eight- 
ninths of the water on the earth. It composes more of the 
earth than all other substances put together. 

We have said it is a destroyer as well as a maker. It is 
the principle in the air that induces decay, but it loses its 
power without heat. It rusts iron, corrodes silver or cop- 
per, putrifies flesh, and causes the decomposition of all 
organic substances. Cut your finger, and it is very painful. 
It is the irritating effects of oxygen. Put a court-plaster 
over it,the pain ceases at onge. That is because the oxygen 
of the air is cut off. During a great cataclysm of 
earlier ages, some mastodons became imbedded in the 
ice of Siberia. We have no conception of the length 
of time they have lain there, perhaps many thousands of 
of years. Yet occasionally a carcass is discovered, and the 
animal is so well preserved the flesh is eaten by the Esqui- 
maux. ‘This marvelous preservation of animal matter is 
due to the inert condition of oxygen through the covering 
of the ice, and the presence of cold, for without heat oxygen 
is powerless. Fruit is preserved by excluding the air, and 
so the oxygen. With iron it makes rust, but with sulphur 
it is oil of yvitrol. Hydrogen also enters sulphuric acid. 
Without oxygen no fires could burn, and besides no animal 
heat could exist. It enters the lungs, and finds in the sys- 
tem carbon and other principles; combustion, silent but 
sure, ensues throughout the system, and heat is generated. 
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“Oxygen is the factor which returns all substances to the 
earth, whence they are taken, and the process by which 
materials are returned, or converted, into their original ele- 
ments is combustion.” 

Nitrogen is a negative gas, and simply acts as a diluent 
for oxygen in the air. It will not support life nor combus- 
tion. It will not support vegetation alone, yet it is a very 
important ingredient of all animal tissues, and enters the 
blood in vegetable matter. It only combines with other 
elements in the nascent state. With oxygen and hydrogen, 
it forms ammonia, and this will be found in manures. The 
smell is prominent in stables, and in the urine of stock. It 
is called hartshorn, Its great use is to neutralize acids, 
even the most powerful, and hence is of great use to the 
agriculturist. Sometimes a field is turned over with a mass 
of green weeds. The farmer is astonished that it does not 
manure the ground. It is because it is sour. If ammonia 
is spread over it, in the form of manure, marvelous effects 
are prodiced. It is then benefited by the weeds. For this 
reason manure should never be spread until the plow is 
ready to turn it under, for ammonia being exceeding voli- 
tile, it all evaporates, goes into the air, and leaves the 
manure without strength. 

Hydrogen is the lightest thing in nature, being sixteen 
times lighter than air. Hence it never exists in a state 
of nature; if any forms, it rises at once. It forms 11 
per cent. of water, and enters into the composition of all 
animal and vegetable substances. It is highly inflammable, 
and is used with carbon to light cities, raise balloons, ete. 

Thus we have given a brief description of nearly all the ele- 
ments that go to the building up and perfecting of the wheat 
plants. It is truly wonderful how plants will hunt out with 
unerring certainty through the soil for its nutritive wants, 
and assimilate them. Jt was at one time thought that 
plants took up these ingredients accidentally, but Leibeg 
opened up a field of chemical research, followed by others, 


IN TENNESSEF. 97 


antil nearly all is known that can be. Some soils are rich 
in one element, and deficient in another; hence, one plant 
will flourish on this soil. and droop on that. Although 
limé is only detected in wheat as a trace, yet that trace is 
absolutely necessary to the perfect maturity of the plant. 
The vine will not flourish without lime, while wheat re- 
quires a soil rich in phosphorus or bone-dust. Tobacco and 
celery require large quantities of saltpetre or potash. Tea 
raised in Japan is not so good as the tea from China, because 
certain salts of iron are present in the seil; while cotton raised 
in China has the peculiar coler that gives it the name of 
Nankeen, and derives that color from salts of iron. Seeds 
of this Nankeen cotton sowed in the United States is noth- 
ing more than ordinary cotton. In some experiments an 
excess of potash, or soda, was placed in reach of plants, 
but the analysis proved that not one particle more was 
taken up on this account. 

It is a conceded fact that vegetation largely owes its sus- 
tenance to inorganic bodies. The lichen derives its sole 
nourishment from the rocks, as does the moss. It decom- 
poses the rock, and in the course of ages this source adds no 
inconsiderable amount to the soil. However, the air also 
contributes largely to the sustenance of plants. De Saus- 
sure raised beans and peas in camp horse-hair and sand, but 
they soon drooped and died. 

Much has been written as to the effect of humus on the 
growth of vegetable substances. The fact that much differ- 
ence of opinion prevails, makes it prebable that little is 
known concerning it. It is vegetable mould ina state of 
decay, such as weeds, roots, chips, ete. As humus, it adds 
nothing to plants, but in a state of moisture it extracts 
oxygen from the atmosphere, and forms, with its carbon, 
carbonic acid. When we leosen the soil around plants we 
favor the admission of air, and in this way carbonic acid is 
formed. From humus is obtained humuce acid, which has 
a great tendency to abserb ammonia, and holds it very 
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firmly. The best chemists say, however, no humic acid is 
formed in the soil. The aetion of humis is, then, merely to 
furnish carbonicacid, and hasten the development of the plant. 
As it is a law in vegetable physiology that, when the food of 
the plant is more than its organs require for its own perfect 
development, the superfluous nutriment is employed in the 
formation of new organs—that is, new roots and fibres, new 
branches, leaves, ete. Hence, wheat tillers or stools most 
when sown in good soil. / 
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CHAPTER XIII. 


FAVORABLE CONDITION OF TENNESSEE FOR WHEAT SOW- 
ING—ROTATION AS AN IMPROVER OF SOILLS—KINDS OF 
SOILS ADAPTED TO THE GROWTH OF WHEAT IN TEN-— 
NESSEE, 


Tennessee, as a wheat growing State, is increasing her 
reputation annually. Her wheat, in the first place, is of a 
very superior quality, far in advance of wheats grown fur- 
ther north. Besides, the climatic influences of Tennessee 
are very fortunate. The latitude of Tennessee is the same 
as Northern India, the place where wheat originated, 
Then the isothermal line of the northern shore of the 
Mediterranean passes through Tennessee. This Mediter- 
ranean country has long been celebrated as a wheat growing 
country, and has fed Europe for centuries with the surplus 
of her crops. Thus, if Tennessee is favorably situated as to 
latitude and heat, she is equally exempt from the chilling 
winds of the Western States that blow continuously through 
the winter and spring, stripping the soil from around the 
roots, leaving them bare and exposed to the biting frosts, 
and thus the wheat is winter-killed; or, if it escapes this, 
the roots being upheaved by the frosts and left bare, are ex- 
posed to the suns of summer, and what the frosts spare the 
heat destroys or vitiates. As I before stated, the wheat cul- 
ture is not profitable when the summer heatis below 57° Fah. 
Tennessee is above that average, the mean heat during the 
year being about 59° and over. Now, if we have a better 
climate, more advantages of heat, it only rests to show the 
character of our soils to prove that Tennessee has more ad- 
vantages as a wheat growing country than any other State 
in the Union. And yet by bad culture millions of dol- 
lars are lost in the attempt to grow wheat. 
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One of the best agricultural writers in England says 
“the soil prepared for wheat in England is a strong soil 
with a large proportion of clay.”” The clay plays two im- 
portant parts here: it not only affords inorganic nourish- 
ment tothe plants, but it has a mechanical effect in stiffening 
the soil, thereby holding it to the roots. The absence of 
this clay is all that prevents the prairie lands of the West 
from being the best wheat lands in the world. But they 
lack it and Tennessee has it. 

As a matter of course the other ingredients, lime, sand 
and humus are indispensible. The wheat culture in Cali- 
fornia, that was considered the granary of the United 
States, has almost been a failure for the last two years, and 
unless a system of irrigation is devised less expensive than 
now known, wheat culture may be considered in many parts 
a dead industry. Ohio, with her sandy hills, can only be 
made profitable after incurring great expenses in hillside 
ditches and levelings, while Indiana, Ulinois, Missouri 
and the Northwestern States—the prairie country—once 
the wonder of the world, where from 50 to 60 bushels per 
acre were common, are fast losing their popularity with 
farmers. The prairie sod is, when first broken up, very 
rich, but itis a friable mold, and when it once becomes pul- 
verized it holds water. The winters come and the rains fall on 
it, and the wheat is heaved up by the cold and much of it is 
killed; then the March winds come and blow the loose dirt 
away from the roots, and what is spared to the farmer by 
winter is destroyed by the parching rays of a summer’s sun. 
For these reasons the farmers of the Northwest have had to 
resort in a great measure to spring wheats, and they are so 
uncertain that they can hardly be relied on to add to the 
world’s supply. South of parallel 30 no wheat need be ex- 
pected. It is true some wheat is made, but cotton, tobacco, 
sugar and rice are the natural productions of that country, 
and what nature points out has to be followed. It is true 
under the impulse of newspapers many efforts have been 
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put forth to divert that country from its natural channel. 
But small returns will soon bring back the agriculture to 
its natural position. The Northern and New England 
States can raise and do raise much wheat, but. it is late in 
the market, of an inferior grade compared with Tennessee 
wheat, and it is by much labor and great expense of manur- 
ing that it is effected. 

For these reasons and many others we have come to con- 
sider that Tennessee occupies the point most favorable in 
the belt of ten or twelve degrees of latitude and 20° of lon- 
gitude that is considered the wheat region of the United 
States. From latitude 32° to 43° is considered the favored 
locality. A portion of this lacking clay will not be suitable, 
or if used at all will soon wear out. A large portion is al- 
ready worn out. Some can be reclaimed, other portion are 
irreclaimable, having been worn to the rocks. Under proper 
eare the lands of England have improved with hundreds of 
years of cultivation, and now make an average yield of 36 
bushels per acre. Of course this is not done without pro- 
per care and attention. Crops are rotated, fertilizing plants 
are cultivated, and fertilizers liberally used. All these 
things are attended to, and the result is instead of abandon- 
ing their lands and giving them over to briars and weeds 
for restoration, they are constantly improved by good tillage 
and judicious fertilizing, and although the climate is cold, 
wet and inhospitable, they are able to surpass our more 
highly favored and better situated fields. 

How can we do this? The answer is simple. Rotation 
with corn, clover and peas. A field clovered two years put 
to wheat one year, corn one year and back to clover and 
wheat, will constantly improve in its capabilities. Sheep 
husbandry should always go with wheat. Peas, beans, tur- 
nips and other root crops make good rotation crops for 
wheat, and these all are fine food for sheep. It is better to 
sell the crops in the form of meats than in any other way, 
tor then not only is a better price obtained for the produce 


102 WHEAT CULTURE 


but the droppings of the stock are secured, which is no in- 
considerable item in the balance sheet of a farmer. 

A gentleman of this State fed sheep every winter on a 
turnip field, not patch, by the use of hurdles or movable 
fences, and the crops raised from the field the next year were 
simply enormous. With the hurdles he would fence, say 
an acre to the hundred sheep, and he would confine them 
there until they had eaten up every turnip. They would 
easily gnaw them out. By the time the turnips were ex- 
hausted, the surface would be black with their droppings. 

But all the soils of Tennessee are not notably good wheat- 
producers. In the schedule of answers appended it will be 
seen in answers to the question, “ what character of soils 
is most suitable for wheat,” that the majority of answers 
prove the axiom at the beginning of this chapter, that strong 
soil mixed with clay, is given as the result of their experi- 
ence. The mulatto lands of the State are the best. These 
lands are also called “ red lands.” They are yellow from 
the admixture of clay and iron. In defining what portions 
of the State succeed best, we can only state the character 
of soil best suited, and leave the balance to thejudgment 
and experience of the owners of the farms. 

A clay sub-soil will retain moisture, so that in times of 
deficient rains the plant does not wither and die with heat, 
besides furnishing to the roots of the plant that burrow to 
this sub-soil the inorganic substances essential to their 
proper development. There is in the valley of East 
Tennessee but little land but what produces wheat to ad- 
vantage. The soils there possess naturally all the prerequi- 
sites of fertility, and all that is required of the farmer is a 
judicious rotation of crops, deep plowing, and proper addi- 
tions to soils that have been exhausted by long culture, The 
valleys of that portion of the State are naturally fertilized 
by the constant decomposition of the rocks on the moun- 
tains, the detritus of which is carried to the valleys with 
the soluble humus, and keeps the soil in good condition for 
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wheat culture. Even on the slopes of the hills, when not 
too steep, the soils are rich in mineral matters. There is, 
as @ general thing, a large admixture of chert or chalky 
braves This keeps the Heaund porous, and silica and lime 
enough are always extracted by the carbonic acid of the 
rains tac dews, to keep them rich, and hence remunerative 
crops are the result. It requires much watchfulness on 
the part of the farmer to keep this soil from wasting and 
running off into the valleys, but his watchful care is amply 
repaid in the success of his efforts. The valley of East 
Tennessee has an elevation of 1,000 feet above the sea, and 
its area is 9,200 square miles. 

Middle Tennessee is different from this in every respect. 
Here are two great divisions of soil. Of course there is 
much diversity locally ; some counties combining both divi- 
sions, with a gradual intermediate gradation trom one to 
the other. The Basin is Silurian limestone, and has an alti- 
tude of 700 feet above the sea, and an area of 5,450 square 
miles. It has a great abundance of clay for sub-soil, with a 
black or mulatto deposit above it. This black soil isthe re- 
sult of vegetable decomposition, and in proportion to its den- 
sity is its fertility. Theadmixture of clay renders it more or 
less red soil. This mulatto soil has always been regarded 
as the best for small grains and clover. The Rim is differ- 
ent. The edges of the Rim show the Devonian age, and 
its general characteristic in its shale, or as itis gen- 
erally called slate. These slopes are steep, and are of no 
agricultural importance, except for its timber. The pla- 
teaus that oceur on some of the rimlands, however, are very 
extensive, and belong to the lower member of the Siliceous 
group. The soilis leachy and filled with chert. There is 
a great superabundance of silica but a lack of lime, and the 
subsoil is a pale yellow sandy or gravelly clay, very 
porous, and consequently, it will not retain moisture; ma- 
nure it as you may, ina year or two it has all washed into the 
depths of the ground. Though the surface is covered with 
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timber and wild grasses, and thousands of cattle fatten 
on it every year, yet it does not produce cereals to a 
paying extent. It is true, that it would, by a proper 
rotation with clover, give good accounts in wheat, yet unless 
the country was more thickly settled than now, and trans- 
portation better, it would not pay to work it. Its capacity, 
however, as a tree-growing region, has been taken advantage 
of, and it has proved itself to be the finest fruit-growing re- 
gion in Tennessee. The altitude of these plateaus are 1,000 
feet above the sea, so that the thermal condition is highly 
favorable to the production of apples, grapes, pears, peaches 
and other fruits. 

But the “Rim” is not uniform in this character. There 
are two principal kinds of soil, the upper and lower sili- 
ceous groups. The lower group represents the kind here 
mentioned, and is known by its plane-like surface, and is 
called “barrens.” These lands, as before said, are leachy, 
and only suitable for oats, potatoes, fruits, ete. These pla- 
teaus of thin soils are principally found in the south-western 
parts of the rim, though here not universally. Parts of 
Coffee, Franklin, and nearly all of Lewis, much of Hick- 
man, Humphreys, Wayne, and all that portion of Lawrence 
not included in the “‘prairies” or river basins, constitute the 
“barrens.” 

The upper siliceous group has a more rolling surface, 
with a red, tenaceous, unctious clay, with a greater or less 
covering of humus, and underneath is a cherty subsoil that 
gives it a sufficient porosity to furnish ample drainage. Such 
lands are found in Montgomery, Robertson, Stewart, part 
of Sumner, Warren, White, Putnam, Macon, Clay, one-half 
of Coffee and portionsof Franklin. ‘This soil is very pro- 
ductive, and gives some of the best wheat and clover lands 
in the State. The barrens are too leachy for wheat, quickly 
sifting down manures that are applied. 

The lowlands or “ bottoms’? on the streams, however, in 
these barrens are well suited to the growth of all the cereals. 
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The accumulated humus of the hills, largely mixed with 
cbert and sand renders it light, porous and exceedingly fer- 
tile: The area of the “Rim” is 9,300 square miles. 

The Cumberland table-land rises 2,000 feet above the sea 
level. Agriculturally, this section is only noted for its fine 
swath of grass during the summer, for its excellent apple 
orchards and its capacity for the production of garden vege- 
tables. It is not a wheat-growing section, however. Fine 
crops of corn and wheat have been grown on jit by heavily 
manuring, but the cost of production would overgo the re- 
sults abtained. It is flat, swampy in places, and siliceous 
or sandy. The same remarks that apply to the rim as to 
fruit is here more potent. Some of our best nurseries are 
located on the mountains. Its area is 5,100 square miles. 
Its mineral wealth is inexhaustible, and the abundance of 
coal and timber will always give this section a value inde- 
pendent of itsagricuiture. It has of late become the cen- 
tre of gravitation for capitalists from the North and from 
Europe, and is destined soon to become in spite of its ap- 
parent poverty, the most important section of the State. It 
is well suited for potatoes, melons, peas, etc., and when 
thousands of miners congregate there, its agricultural capa- 
bilities will be tested to the full to feed its citizens. 

Between the bottoms of the Tennessee and Mississippi 
rivers is a sloping plateau about 85 miles wide, and com- 
prising an area of 8,850 square miles. The soils of the 
plateau are composed, for the most part, of a calcareo-sili- 
ceous soil, very uniform in the degree of their fertility, 
easy to work but tender and easy to wash. In the north- 
ern tier of counties where there is a predominance of clay, 
clover grows with a surprising luxuriance, and wheat makes 
an average yield greater than in any other division of the 
State. Henry, Weakley, Obion, Dyer, Lauderdale, Tipton, 
Gibson, Crocket and Carroll have soils wonderfully adapted 
to the production of this cereal. The counties south of 
these do not produce wheat in such quantities, but some fine 
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yields are reported. Continued cultivation in corn 
and cotton without rest or rotation, has greatly im- 
paired the fertility of the farms, yet by the judi- 
cious rotation of the crops with peas, and where not too sandy, 
clover, treated with plaster of Paris, the soils may be re- 
claimed and made as productive as ever. Lake county is a 
bed of alluvium, probably the most fertile county in the 
State, but owing to the exuberant fertility of the soil wheat 
is apt to bed and rust. But for this, it would equal the 
valley of the Nile in the production of wheat. But this 
county does not belong to the plateau, and lies wholly with 
the Mississippi bottoms. 

These bottoms, with those of the Tennessee river, are of 
surprising fertility, raising nearly all kinds of produce in 
the most luxuriant manner. Wheat, however, as has been 
said, lodges and rusts, there being too much rankness in its 
stem. In some parts of the “bottoms,” where from over- 
flows, sand has been deposited, it does extremely well, yield- 
ing large crops. Asa rule, however, the bottoms are better 
suited to the cultivation of corn and cotton. The Tennessee 
“bottom” hasan area of 1,200 miles, and an altitude of 350 
feet above sea level, while the Mississippi “bottom” has an 
area of 900 miles, aud an (ibis of 295 feet above sea 
level. 

The mean temperature of the valley of East Tennessee 
is 59°, of Middle Tennessee 60°, and of West Tennessee 
61°. The average temperature is 58° and more. Mr. A. C. 
Ford, of the Signal Service, says : The mean temperature of 
Nashville, Tennessee, for 1873 is 59.5°; 1874, 58.7°; 1875, 
58.5°; 1876, 59.1°. The altitude of Nashoalls abo sea 
level 504.2 feet; Memphis, 298.94; Knoxville, 993.02. 
Tennessce has every altitude possible betes 200 and 4,000 
feet. 

The isothermals of Tennessee passes through the most 
delightful countries of Europe. Lying between latitudes 
35° and 36° 30’, and longitude 81° 387’ and 90° 28’ west of 
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Greenwich, it has every variety of climate, from the cool, 
salubrious breezes of the mountains, to the warm, growing 
sun-of Spain, Though its isothermal line passes through 
the countries bordering the Mediterranean, Turkey, the 
tea-growing districts of China, and the spicy fields of Japan, 
there is a marked difference in the climate of Tennessee and 
that of those countries just named. The range of the ther- 
mometer is greater in Tennessee, and consequently, the olive, 
fig, lemons and oranges, of those countries, cannot undergo 
its range. But for the cultivation of the cereals, we far sur- 
pass them. This is owing to the greater heat of our sum- 
mers. West Tennessee having a mean summer heat of 
about one degree more than Middle Tennessee, makes cotton 
and tobacco the staple crops, this small amount of heat being 
sufficient to mature the cotton crop, and ripen all its bolls. 
East Tennessee is about 2° colder than Middle Ten- 
nessee and the table-lands of the Cumberland and its out- 
lying terraces are 5° to 6° colder than Nashville. On this 
account these elevated points are becoming a great resort to 
to the sick during the debilitating heats of summer. 

The average length of the growing season in Tennessee 
is 189 days. In the southern border it is ten or twelve days 
longer. By this is meant the time between late and early 
frosts. The latest frost for any autumn for twenty-two 
years, was November 8, and this season extended 228 days, 
the early frost occurring March 23. 
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CHAPTER XIV. 
SOILS OF TENNESSEE. 


To any one who lives in one portion of the State, and who 
has not left his locality, it may seem that all soils are like 
that with which he is acquainted. Should several travelers, 
however, leave Kentucky at eight different points, pass 
through Tennessee and meet in Alabama, each one would 
come to a ditierent conclusion as to the soils of Tennessee. 
This difference of opinion would naturally enough ensue 
from the character of the eight divisions of the State. We 
reproduce here what I have heretofore said of the soils of 
Tennessee. Every variety of soil may be found within the 
limits of the State. On the Unakas are found soils from 
the disintegration of granite which are sandy, micaceous 
and mellow. These granitic soils are confined exclusively ~ 
to the counties bordering the eastern end of the State. 
Owing to the uneven surface of this portion of the State, 
the capacity of these soils has been tested to a very small 
extent. Wild grasses grow upon the tops of the mountains 
with great luxuriance, and afford fine pasturage for stock 
herders. The soil upon some of the “balds” is black and 
prairie like. Buckwheat grows with great rankness, and 
yields with remarkable fecundity, and in a few localities, 
3,000 feet above the sea, good wheat has been grown. 

On the Cumberland table-lands sandstone soils prevail, 
as well as on some of the ridges of the valley of East Tenn- 
essee. ‘This class of soils may be divided into five kinds, 
more or less distinct. These are ‘ Chilhowee Sandstone,” 
“Knox Sandstone,” “Clinch Mountain Sandstone,” “ White 
Oak Mountain,” and “Dyestone”’ and “Cumberland Moun- 
tain Sandstone.” 
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1. Chilhowee Sandstone Soil is confined to the Chilhowee 
ridges and is very limited in extent. Some few areas are 
found that will repay the-labors of the husbandman in the 
cultivation of potatoes, buckwheat, and garden vegetables. 
The Chilhowee mountains, which pass through Blount 
county and a portion of Sevier, are sparsely settled and buta 
small proportion of the soil has ever been cultivated. But 
it is much used as a common pasture ground, blue 
grass growing on some of the ridges in the 
counties of Johnson and Carter. This soil prevails also 
upon the northwestwardly interrupted range of the Unakas. 
It may be well to observe that the Unakas are a double 
range of mountains, that on the southeast side being con- 
tinuous and the range on the northwestern side being broken 
or interrupted. 

2. The Knox Sandstone soil is unimportant, being con- 
fined to long, narrow, sharp ridges, which are often called 
Piney or Comby Ridges. This soil is confined to the valley 
of East Tennessee and is very little cultivated. It pro- 
duces timber in limited qualities, but not much grass, and 
is not so valuable for pasture ground as the preceding. 

3. Clinch Mountain Sandstone soil occurs mostly on the 
southeast side of Clinch mountain, which traverses Grain- 
ger, Hancock and Hawkins counties; on Powell’s moun- 
tain, which lies in Claiborne and Hancock counties ; on 
Lone mountain, a continuation of the latter, in the counties 
of Anderson and Union, and on some of the ridges of the 
Bay’s mountain group, which lies mostly in Hawkins 
county. It is thin, sandy and poor, sparsely timbered, and 
has immediately underlying it large sheets of sandstone. It 
has a pale yellowish color, and when the depth of the soil 
is sufficient wiil yield Irish potatoes and garden vegetables. 
It may be mentioned that the northwest side of these moun- 
tains has a very fertile and calcareous soil, highly produc- 
tive, the fields in many cases reaching the crests of the 
mountains. It is curious to observe the exuberance of the 
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vegetable growth on the one side and the poverty on the 
other. Stately trees with leafy tops covered with vines and 
creepers, making an impenetrable thicket, characterizes the 
one side in its wild state, while the other, covered with an 
impenetrable shield of sandstone, has here and there a very 
few scanty shrubs and starveling trees, typifying the in- 
discribable sterility and scantiness of the soil. 

4, The White Oak Mountain and Dyestone soil oceurs on 
the southeast side of White Oak mountain in James and 
Bradley counties and on the slopes of the smaller Dyestone 
ridges. These ridges are so called from the occurrence of 
red and stratified iron ore. The rocks underlying this 
variety of sandstone soils are more varied in chemical com- 
position and give more vitality and fertility to the soil, 
which are manifested in a better growth of timber, though 
but small areas of this variety have been brought into culti- 
vation, owing to the ruggedness of the country in which it 
prevails. Jt may be added that theaggregate extent of this 
soil is very limited, and can be represented by mere lines on 
the map. The White Oak mountain and the ridges men- 
tioned are interesting mainly on account of the abundance 
of iron ore. 

5. The Cumberland Mountain soil is the most important 
of this group, inasmuch as it extends overan area of over 
5,000 square miles, covering nearly the whole surface on the 
top of the Cumberland tablelands. This soil is sandy and 
thin, the sand being coarse and angular. Nevertheless, at 
the foot of some of the knobs and ridges that rise above the 
general level of the table land, there are areas of moderate 
fertility. The valleys too, upon the top of the plateau and 
upon the north hill sides, are much above the average fer- 
tility. This region is almost totally destitute of lime, ex- 
tremely porous and difficult to improve. 

There are so many contradictory statements in regard to 
the fruitfulness of the soil that it is hard to give an opinion 
that will be concurred in by every one. There are two. 
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leading classes of soil on the table land, the most valuable 
of which has a yellowish red sub-soil with a thin coating of 
humus on the surface. This character of land can be im- 

provéd and rendered highly productive, but continual vigi- 
lance and care are required to prevent the escape of the 
elements of fertility. This may be effected by seeding to 
clover, which should be treated to frequent and liberal 
dressings of plaster of Paris. The soil is extremely tender 
and constant care is required to prevent washing. For the 
production of all kinds of fruits, including grasses, root 
crops and garden vegetables, this land is scarcely surpassed. 
The finest Irish potatoes grown in the South are raised on 
this table land. Apples are very prolific, and the trees are 
thrifty and long lived. It is the orchard land of the 
State, and millions of barrels of the very best apples may 
be raised annually at a small cost. The dry atmosphere 
prevents premature decay. For the growing of fruits 
and potatoes, no land is superior to it, but for the cereals it 
is uncertain and unproductive. Nevertheless some excellent 
crops have been made, and the Swiss who have settled on 
this mountain land are growing clover and the grasses with 
some degree of success. The lands are cheap, the climate 
healthy and the timber and water abundant and the high- 
way pasturage excellent. ; 

The second class of these soils has a light yellow whitish 
and sometimes bluish sub-soil with little or no humus. It 
is extremely porous, leaky, and, when wet, is often inclined 
to be miry. In its native state it produces nothing but 
shrubby trees and a scanty growth of hardy weeds and 
coarse grass. Most of the surface is covered with lichens 
and sometimes with mosses. Manure applied to these lands 
soon disappears, leaving scarcely a trace after the second 
season. It is a serious question to determine the best uses of 
which these lands are capable. For grains they are useless, 
and scarcely better for fruit and cultivated grasses. The 
native grasses and herbs, with such of the hardy cultivated 
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kinds that might be induced to grow upon them, would 
afford pasturage sufficient during the summer for sheep and 
goats—perhaps for cattle. Besides these two leading classes 
of soils pertaining to the table lands, t there is ancl! more 
limited in extent, but possessing peculiar clisivactend-riee 
which entitle it to special consideration. 

This class comprehends the glades and wet lands along 
the streams. The soil, when wet, is of a dark blue color, 
sometimes nearly black, but when dry*it is ash colored. 
Blue clay is generally found in connection with it as a sub- 
stratum. These soils are often entirely destitute of timber 
and covered with rank coarse grass and spotted with beds 
of fern, the tussocks of which form a close mat over the 
surface. The absence of timber is owing to the super- 
abundance of water with which the ground is saturated 
throughout the greater part of the year. - These lands pre- 
sent another problem, but we are more hopeful of them 
than of those we last deseribed. It-is true that many. efforts 
to reclaim them have failed, but this is owing to a failure 
to understand their peculiar character. It is not enough to 
drain off the water: they contain large quantities of half de- 
composed vegetable matter which imparts to them a high 
degree of acidity, and this must be corrected by a liberal 
use of alkali, and for this purpose either ashes or lime may 
be used. When thus treated they are nearly equal to allu- 
vial soils in fertility, and are especially valuable for mea- 
dows. 

On all the soils so far enumerated wheat does not repay 
the cost of cultivation. rom three to four bushels is the 
average yield, and the amount sown is so inconsiderable as 
hardly to deserve notice. 

In another chapter we have spoken of the porous, leachy 
soils of the barrens, which may be called the flinty or sili- 
ceous soils. Oats grow well on this class of soils, but wheat 
rarely does well. Associated with this flinty soil is often- 
times a chocolate-colored soil, which is equal in wheat pro- 
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ducing to any soils in the State. Large portions of Stewart, 
Montgomery, Robertson, Macon, Clay, Overton, Putnam, 
White, Warren, Dickson, Humphreys, and Hickman are 
occupied by this soil. On this character of soil, with good 
tillage, from ten to twenty bushels of wheat may be grown. 

Sandy Soils—Under this head are included the vari- 
eties of mellow upland and highland soils to be met 
with in West Tennessee. They are based not on 
solid rocks, but upon unconsolidated strata, mainly sandy. 
The resulting soils are of the same character. They are 
called sandy, or arenaceous, because this mineral feature 
prependerates, and are generally red or yellow, from the 
presence of a notable quantity of ferric oxide and silicate, 
It does not follow that because a soil is sandy it is therefore 
poor. The clay and calcareous matter that some contain 
give them a degree of body and vitality that render them 
for many crops highly valuable lands. The way they lie, 
too, is an important consideration. If high, plateau-like, 
er gently rolling and well drained, such lands are often 
highly esteemed by the farmer, when, if steep or very hilly, 
they are not prized, In the latter case the soils have the 
same compenents, but under tillage are easily washed away, 
and made comparatively worthless. Many uf these sandy 
soils are fine wheat preducers. 

The caleareo-siliceous so.1 occupies the eastern parts of 
the counties of Qbion, Dyer, Lauderdale, Tipton, and 
Shelby. It presents an ashen aspect as to color and consis- 
tence, but sometimes it is of a reddish cast, occasionally 
black, and oftentimes mulatto in color. It contains more 
calcareous matter than the other unconsolidated formations 
of West Tennessee, with the single exception of the green 
sand, or rotten limestone. It is not unusual to meet in it 
concretions of carbonate of lime. At some points they may 
be gathered by the bushel. The soil is similar in character 
to the formation, calcareous, siliceous, fine-grained, ashen, 


and sometimes slightly reddish and black earth. Its lands 
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are among the most fertile in the State. The soil owes its 
good qualities not to its chemical composition alone, but to 
its finely pulverulent mechanical condition. Tobacco, cot- 
ton, wheat, corn, potatoes, oats, clover, and the grasses, grow 
luxuriantly upon it, while the native growth, especially in 
Obion and Dyer, is of marvelous luxuriance. 

Caleareous Soils—These rest upon the different varieties 
of limestone found in the State, and differ mainly in having 
a greater or less quantity of siliceous material, or clay, in 
their composition, making them friable, or stiff, as one or 
the other material preponderates. In durability,extent and 
productiveness, they surpass all other soils in the State, ex- 
cept the alluvial. They constitute the wheat, tobacco, cot- 
ton, and blue grass region of the State, and are found in all 
the minor valleys of the Valley of East Tennessee, in the 
Central Basin, and on much of the Highland Rim and in 
the Western Valley. But few of these soils are found in 
West Tennessee, they being confined toa small strip west 
of Tennessee River. ‘These soils are classified according to 
to the prevailing limestone, and form the best farming 
areas within the State. They cover in the aggregate one- 
fourth of the surface of the State. 

Green Sand Soil_—This soil is a kind of siliceous loam, 
resting upon an interesting formation in West Tennessee, 
which is, in the main, sand and clay intermixed, having as 
characteristic ingredients a considerable amount of carbonate 
of lime and numerous green grains (glauconite), resembling 
in consistence particles of gunpowder, which give the mass 
a light green color. It must be mentioned that the forma- 
tion from which this soil is derived is mixed with shells, so 
much so that they furnish materials for burning hme. This 
greatly influences the character of the soil, supplying it 
with fertile ingredients, and making it friable and fertile, 
It is well adapted to the growth of cotton and corn, and 
some portions to the growth of wheat. The land where 
this soil prevails is by far the most rugged portion of West 
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Tennessee, and many glady spots occur, especially upon the 
Tennessee Ridge west, and its various spurs. ‘This soil is 
confined almost entirely to the eastern part of McNairy and 
Henderson counties. 

Shaly Soils —Shales are common in many parts of the 
State. The black shale underlies the lands of the “ Rim,” 
sometimes however, cropping out; other shales are found 
in great abundance associated with the coal strata in the 
Cumberland Table-land, but as a top formation shale is 
rare. In a few of the narrow valleys of East Tennessee 
the black shale forms the basis of the soil. This soil is 
cold, clayey, unproductive and unimportant, except for 
grasses. In extent it is very limited, and it may be im- 
proved by utilizing the accompanying beds of calcareous 
nodules, some of which are nearly pure phosphates. 

Alluvial Soil—-This occupies in the aggregate a larger 
area than any other in the State; for to the nine hundred 
square miles embraced by the great Mississippi bottoms 
there must be added the lowlands of the Tennessee and 
Cumberland rivers, and that of all their tributaries. 

Alluvial soils prevail also in the valleys of East 
Tennessee. ‘The whole state is furrowed by rivers, 
creeks, and rills, each of which has lying on its margin 
more or less alluvial soil. Some of the highland coun- 
ties are alternate ridges and valleys, such as Perry. The 
alluvial soils differ greatly in character, aptitudes, and 
productive capacity, depending in great degree upon 
the formation of the surrounding uplands and the fre- 
quency or infrequency of overflows. Where the waters 
flow through or over limestone, the deposit is highly 
calcareous. This deposit makes a good wheat soil. When 
the streams gather their waters from sandstone-hills, or 
gravelly ridges, the soil is not so productive, being more 
deficient in carbonate of lime. The character of the alluvial 
soil is determined by the region through which the stream 
flows. On many of the streams are terraces, elevated high 


116 WHEAT CULTURE 


above the stream-beds, and not subject to overflow, which 
have all the chrracteristic features of the low alluvial soils. 
These fluviatile deposits are exceedingly rich in plant food, 
and make our most generous soils. Their perfect drainage 
and freedom from overflows make them very valuable and 
desirable. For the growth of wheat they are especially 
desirable. We have seen forty bushels of this cereal raised 
per acre on this elevated alluvial soil. 

The streams of the Highland Rim have their lowlands 
highly charged with flinty material. The soil is free and 
comparatively light, being formed for the most part of the 
silt deposited by the water, intermingled with chert and 
fragments of shivered limestone. Upon this character of 
soil are grown great abundance of peanuts, corn, and potatoes. 
It never compacts, but remains friable and loose throughout 
the growing season. Though not so productive of timothy 
as the more clayey bottoms, this rocky alluvium is more 
highly esteemed for all the crops that require cultivation. 

There are almost an endless variety and modification of 
these classes, making warm and cold, light and heavy, low, 
loamy, hungry, marly, leachy, limey, sweet, sour, sandy, 
clayey, marshy, compact, tenaceous, fine, coarse, gravelly, 
rocky, and crawfishy; but all may be embraced in the 
classification above given. The productiveness of soils does 
not depend on the amount of the constituent elements alto- 
gether, such as lime, potash, soda, phosphoric and sulphuric 
acids, and vegetable matter, but upon climatic influences, 
surface exposure, subsoil, drainage, degree of pulverization 
and culture. Drainage is especially important. Standing 
water is destructive of our field-crops. On the other hand, 
the soil must not be so porous as to permit the fertilizers to 
filter to a depth beyond the reach of plants. For the pur- 
pose of production, the best condition of a soil is to be 
thoroughly pulverized and well drained of its surplus 


water, yet with an under-clay that will catch and hold all 
fertilizing ingredients, 
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The usual quantity of wheat raised in the State varies 
from 5,000,000 to 13,000,000 bushels, grown upon a surface 
varying from 1,000,000 to 1,500,000 acres, with an average 
of seven to nine bushels per acre. To sum up: the best 
wheat-growing regions of the State are the Central Basin, 
the valleys of East Tennessee, and the counties lying on 
the northern border of Middle and West Tennessee. The 
average in these regions is about fifteen bushels on the best 
soils. It could be raised to twenty or twenty-five bushels 
by intelligent labor on the farm. Though the average 
yield of wheat is far from being what a thorough prepara- 
tion of the land and early seeding could make it, yet the 
excellence of the berry compensates in some degree for the 
scantiness of the yield. The flour made from Tennessee 
wheat commands in every market a superior price. This 
fact and its cause is clearly stated by Henry C. Carey, the 
distinguished political economist: 

“Even before the war a great change had commenced in 
regard to the sources from which Northern supplies of 
cereals were to come, Tennessee and North Carolina furnish- 
ing large supplies of wheat, greatly superior in quality to 
that grown on Northern lands, and commanding higher 
prices in all our markets. ‘The daily quotations show that 
Southern flour, raised in Tennessee, Missouri, and Virginia, 
brings from three to five dollars per barrel more than the 
best New York Genessee flour; that of Louisiana and 
Texas is far superior to the former, and does not ferment so 
easily. Southern flour makes better dough and maccaroni 
than Western flour; it is better adapted to transportation 
over the sea, and keeps better in the tropics. It is there- 
fore the flour sought after for Brazil, Central America, 
Mexico, and the West India markets, which are at our 
doors. A barrel of strictly Southern flour will make twenty 
pounds more bread than Illinois flour, because, being so 
much dryer, it takes up more water in making it.” 

Add to this the fact that the Tennessee harvest precedes 
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that of New York and the North-western States by nearly 
a month, and the wheat crop comes in upon a bare market, 
and it becomes evident that so far as quality and time of 
selling go, our statement of the superiority of Tennessee as 
a wheat section is borne out. 

For these and many other considerations mentioned in 
the course of this article, we do not believe the farmers of 
Tennessee, especially those living in the favored sections, 
ean do better than turn their attention particularly to rais- 
ing wheat. The present supply of labor renders it imper- 
ative for the adoption of a system of agriculture that will 
render it practicable to cultivate a large breadth of land with 
the employment of few hands. The cultivation of wheat 
to a large extent will enable the farmer to do this, for, by 
the introduction of machinery, and by the employment of 
some extra hands at harvest and at threshing-time, a large 
crop may be gathered at a comparative small cost. Let 
farmers sow more clover and grow more wheat, as well by 
increasing the yield as by increasing the acreage, and a 
healthy independence will be secured. 
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CHAPTER XV. 


PREPARATION GF SOIL.—TIME AND MANNER OF SOWING.— 
LETTERS FROM FARMERS. 


The subject of this chapter is one which can be supplied 
by every farmer in the State, and in all probability better 
than is here given. Should any one else be called upon to 
write this chapter, he would in the first place give his own 
personal experience, together with cbservation on his neigh- 
bors habits, and rest upon that. This shall be the rule, 
only in addition te that we shall give such rules as 
can be deduced from the schedule of letters at the end of 
the work. 

Let it be assumed, in the first place, that the farmer has 
selected a good, suitable piece of land. Knowing what wheat 
requires he has most probably selected a clover lot, meadow 
sward, oat field, or fallow land. At the time when the 
spontaneous growth is at its height, for instance, when the 
weeds are between the flower and the seed, in July, or latest 
in August, he will break up his land thoroughly with large 
plows and good teams, ox, mule er herse. There must be 
a watchfulness on the part of the farmer at this time, for on 
the work done before sowing depends the success of the 
wheat. Land badly prepared, broken up too wet, or “cut 
and covered,” will not perform its work properly. Poor 
land well pulverised will make more wheat than rich, cloddy 
dand. Remember this, and if it is necessary to hwrry at 
sowing time, know that to a farmer, great hurry #@ poor 
speed. Turn over the growth well, be it weeda, grass or 
clover. Let it rot, and then, when everything is ready to 
sow, the land will be found mellow, rich and well pul- 
werised. 
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Tt is of no use to say, break any number of times, harrow 
or roll any number of times. There is but one question to 
be fulfilled, and that is to have the ground thoroughly erum- 
bled. It will require work, breaking up, harrowing, rolling ; 
let it be done. When ground is well prepared, and the seed 
selected, it will then be ready to sow. 

There is such a thing as sowing too early. It looks very 
charming to have a field of wheat looking fresh and green 
throughout the winter. It will charm the eye and delight 
all beholders, but when harvest arrives there will be a ter- 
rible disappointment to find that the “sweet field arrayed in 
living green” had been for all winter a city of refuge for all 
insects. That, in other words, the wheat having come up 
and formed a “boot” before frosts had killed the Hessian flies, 
they had gladly availed themselves of the hiding place, had 
deposited their eggs in the boot, which had safely protected 
them through the winter, and in the spring had hatched, 
and then the young stalk, instead of sending forth strong, 
healthy tillers, each loaded with golden grain, had put forth 
some abortion of stems, each sucked at its base by vile 
worms, until at last its vitality was so exhausted, it fell short 
of its destined fruitfulness. 

Then, so time the sowing, as to meet this danger. Some 
may say, “we sowed last year the 15th September, and was 
not troubled with fly.” So they did, and they may sow the 
same time next year and escape, for the fly does not devas- 
tate the whole country every year, but only now and then. 
It takes the country by sections; but if the wheat is not up 
when it comes, it will escape; if itis up, the whole crop may 
be destroyed. A prudent general should always be provided 
against surprises, and so should a prudent farmer. There- 
fore, never sow until the chance for the fly is over. In 
other words, so time the sowing as to let the wheat come up 
after the frosts have begun to fall. 

This time will range from Ist to 20th October, according 
locality. In the schedule of answers, the majority of gen- 
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tlemen say from 15th September to 15th October. But it 
is safe to say not before Ist of October, nor later than the 
Ist of November. However, the nearer to the 10th of Octo- 
ber the better. By this time the fly will be destroyed, and 
yet the wheat will have ample time to send out its roots, 
and accumulate a head for winter. 

Tt is unnecessary to say but few words as to the quantity 
to sow, and the manner of doing so. Before the late war 
drills were unknown in Tennessee. Since their introduc- 
tion, they have gained such headway that few can do with- 
out one, if the quantity sowed will justify them in the pur- 
chase. Sometimes several neighbors will club together and 
buy one, and it will suffice easily to sow 150 acres in full 
time, or possibly two hnndred. The reasons for using a drill 
are few and simple. It deposits the seed at precisely the 
right depth, and all, or nearly all germinates. In stiff land 
this should be 13 inches, in friable land 2 inches. 

Jt places the seed evenly, and requires less seed. © In 
planting 100 acres it will save at least 40 or 50 bushels, for 
with a drill from one-half to three-quarters of a bushel is 
deemed amply sufficient, while by the hand it is customary 
to sow a bushel to a bushel and a half. In sowing 200 
acres, it is claimed by the advocates of the drill that enough 
will be saved to pay for the drill. 

The Agricultural Department, in 1873, issued circulars, 
and sent to all the States, making inquiries as to the rela- 
tive use and benefits of drills and broadcast sowings. From 
the answers it appeared that from all sources only 47 per 
cent. of wheat was sown with drills. Many and urgent ob- 
jections were made to the use of drills, and some good rea- 
sons giveu, which shows that under some circumstances 
wheat drilled did not do well. The cotton States, with the 
exception of Tennessee, did not know the use of drills at 
all, and there were but few in Texas. As a general thing, 
partisans of the drill method estimated the increase at 10 
per cent., though some placed it as high as one hundred 
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percent. Nine-tenths cf the testimony adduced favors 
the drill. It must be preceded by thorough culture, and 


Fig. 4. 
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where the surface is uneven, rocky or stumpy, the only plan 
to use is the broadcasting plan.—(Agricultural Report, 
1873.) 

Fig. 4, on page 122, faithfully depicts the effects of deep 


: 


and shal low sowing. In other words, drill and broadcast : 
N o. 1 is wheat put in deep enough under the surface to in- 
ure it in taking root: If too close to the surface it will 
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sprout. Should it become dry afterward it will die, or should 
early freeze ensue it would be destroyed. Then let it be as- 
sumed, 13 to 2 inches, is the proper depth to secure 
it against both freezes and droughts. When it is sown 
broadcast,.some will be at a proper depth, some four inches, 
and some on the surface. 

That plowed in deeply is represented in No. 2. It is 
along distance for the young and delieate “plumule”? to 
reach, and while pushing its way up, it has to receive sus- 
tenanance entirely from the store of starch in the grain, and 
by the time it gets to the surface its vitality is well nigh ex- 
hausted, and it becomes a poor, sickly stem, only affording 
those faulty grains the miller has so much trouble to get 
clear of. 

Not only is it weak and feeble in its growth, but there is 
another danger. Observe a long stem between the true 
roots and the surface roots it is fain to throw out in its 
struggle for life. During the winter, should a freeze affect 
only an inch or two inches, the frozen earth grasps the sur- 
face roots of the tender plant, the subsoil clings to the deep- 
seated roots, and the stem is severed. 

It is then doubly injured, and barely makes a head with- 
out grains. No. 3 gives an idea of a properly drilled 
shoot properly stooling. 

In Fig. 5, see the result of deep and shallow plowing. 
This is no exaggerated picture, but a true and faithful rep- 
resentation of the relative difference between deep and shal- 
low sowing. Of course the same objections urged against 


plowing in deep would hold against surface sowing. It is 
true it will germinate, but between the sun and the birds, 


mice and insects, but little is left to gladden the heart of 
the farmer. Some land will not admit of the drill, either 
too rocky, or too steep, or filled with stumps of trees. In 
these cases the judgment of the farmer will indicate to him 
the only feasible method. When forced to plow in, after 
all the necessary preparation is made, it is best to use the 
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bull-tongue or double-shovel, run east and west if possible. 
It covers up, pulverises, and does not put it in too deep. 


Pre... 


If it is intended to put the wheat in corn grounds, two 
methods present themselves, either to plow among the 
standing corn, or cut the corn, stack it, and break the 
ground. As in the former case, this has to rest upon cer- 
tain contingencies, that can only be properly judged of in 
each particular case, and by the farmer himsclf. In the 
former case the farmer must content himself to use cradles 
in his harvest.. In the latter, he can select either that or 
the reaper. But corn-land wheat rarely ever pays. Wheat 
as a rule should never follow corn. 

A very general opinion sanctions the use of the roller or 
the harrow in the spring. Some say it adds one-tenth to 
the yield. When a method receives such a universal sanc- 
tion from the public, the verdict may be safely accepted. 
In the spring, after the frosts are out, should the ground be 
very loose and friable, the young wheat standing tip-toe out 


126 WHEAT CULTURE 


of the soil, a heavy roller will settle it in its place and great- 
ly benefit it. On the other hand if, from early heavy rains 
the ground is hard-packed or baked, it will be equal to a 
cultivation, to run the harrow over it. It will loosen the 
surface, admit the air to the roots, so that the healthful 
functions of nature may be exerted. Besides, it destroys 
the crop of young grass and weeds that are just peeping 
up. It looks like rough handling for the wheat, but if a 
fine-tooth harrow is used it rarely tears up any. It also 
prepares the ground for the reception of clover or grass 
seed, shculd it be necessary to sow any. 

A-practice which is adopted by some of our most skill- 
ful farmers is to roll the land just before the drill. This 
solidifies the soil on top, but leaves it loose beneath. This 
greatly aids the wheat in the process of germination. 

Winter killing is a great drawback in the North to the 
cultivation of wheat, but in this State it is a very rare 
occurrence that it is totally destroyed. The reason is the 
porosity of the soils, that permits the roots to thrust its 
spongioles far down in search of nourishment. 

Should a field require it, it should be drained, as a matter 
of course, as that is the most fruitful source of winter kill- 
ing. <A light coat of manure is also a good preventive, as 
it stimulates the wheat to vigorous growth, before the severe 
cold comes on to kill it. As to the application of manures, 
every farmer is aware of the importance of giving the 
ground all it needs. It is beneficial to sow guano, plaster, 
manure from the compost heap, ashes, salt, or in fact any- 
thing that will invigorate the wheat. 

As to the use of lime, it is good for the wheat beyond 
question, but it will surely exhaust the land if persevered 
in without rotation. Its action on the soil is to act as a 
solvent for the inorganic substances already composing it. 
As a matter of course, the more that is taken out the less 
remains. It is true, it stimulates the plant to draw from 
the atmosphere, and if the plant is plowed in, it will enrich 
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the soil by returning to it all it took out, besides what was 
taken from the air. 

One error of some farmers is, that ammonia and carbonic 
acid, extracted from the air, are passed by means of the roots 
into the soil. By aid of the most powerful microscope, no 
one has been able to. detect any circulation from the stem 
toward the roots, though the reverse is easily seen. Agri- 
cultural writers talk a great deal about manuring, but prac- 
tice has yet to see a large field manured from the compost 
heap,’ or with any other fertilizer, except it be ashes, 
plaster, superphosphates, guano, or salt. It is utterly im- 
or practicable, except for a small experimental patch, 
and then, if too heavily put on, it will surely injure the 
wheat. 

The great and only fertilizers practicable for wheat 
are clover and peas. ‘Tons of the best manure are con- 
tained in the clover field, all spread to hand; and 
there is but one trouble—that is, to plow them 
in. Unlike other manures, clover pays for itself while 
being collected. It will fatten hogs, sheep, cattle, or 
horses. It will furnish the best of hay for winter store, 
and then it will sow itself so that, with ordinary atten- 
tion as to plowing in the second crop of seed, it is easy 
to perpetuate th® stand indefinitely. Should the ground 
become so filled with nitrogenous substances, and become 
deficient in silica or calcium, the wheat will not stand up 
by reason of rust. It can still be placed to any other crop, 
keep it so for years, and when again seeded, clover will still 
be on hand. 

Tobacco extracts, as its principal support, saltpetre from . 
the soil, and leaves the phosphorus untouched, so that it 
precedes wheat very well; but by alternating the wheat and 
tobacco, the soil would soon be impoverished. Witness the 
exhausted fields of Virginia and North Carolina as a result 
of such a ruinous system of agriculture. So with corn. 
But rotation with clover will absolutely prevent this, 
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A planter had two fields of twenty acres each, which he 
alternated with corn and wheat. This was kept up for fif- 
teen or twenty years, and resulted in both fields being com- 
pletely and effectually worn out. Wheat takes up certain 
principles in the soil, and so do corn and tobacco, and it 
is very unreasonable to expect the soil to furnish liberally 
of its riches every year, and last forever. It is like contin- 
ually checking upon a bank deposit without ever adding to 
the account. At last the checks will be returned dishonored. 
The magnificent prairie lands of Illinois and Missouri, that 
once yielded forty and fitty bushels per acre, barely yield 
now from ten to twenty. 

In regard to the culture of wheat, I have introduced 
letters from some of the best farmers in the State, who have 
spent a long life in the business, and know whereof they 
speak. But before giving these, it may be well to recur to 
the reasons given by some of our best farmers why they do 
not use the drill. It must be confessed that there is good 
ground for believing that the increased yield claimed by 
the drill is due, in part at least, to the more thorough prep- 
aration of the soil. Major C. K. Vanderford, of Ruther- 
ford county, one of the most successful wheat-raisers in the 
State, in a communication to the Rural Sun, dated Septem- 
ber 17, 1877, in referring toa large yield of wheat grown 
by Byrd Douglas, says: 

“The best and most important part of the work was in 
the management of the soil for two or more years before 
putting it under the plow for the wheat crop. Thorough 
plowing at the proper time and in the best manner, and all 
other subsequent processes, essential though they were, would 
not have guaranteed success, but for the forethought which 
had provided good ground upon which to sow good seed. 
The drilling did not make the large yield, no more than 
did the timely threshing, This drilling was only one 
of a series of well conceived and properly conducted pro-= 
cesses, And it will be evident to any one, who will exam-~ 
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ine into the conditions of success in wheat-culture, that 
these conditions are not one or two, but many. 

Me Notwithstanding the fact that a large proportion of the 
winter wheat sown north of the Ohio is put in with the 
drill, it is by no means an acknowledged fact that the use 
of this implement is to be credited with increased product 
per acre. Whoever intends to drill in wheat must of neces- 
sity put the ground in good condition. I have before me 
the ‘warranty’ of one of the most popular grain drills in 
use: ‘To sow wheat, rye, etc., regularly and evenly, also to 
cover well, provided always that the drill is properly used, 
and under ordinary favorable circumstances.’ On receiving 
notice of any failure to perform well, the manufacturer or 
his agent will go to remedy the trouble; but ‘when on ex- 
amination the difficulty is found to be in the ground, seed, 
or manner of using the drill, the person who ordered the 
machine shall pay the expense of this visit, and the war- 
ranty shall cease.’ Now, this is all fair enough. I quote it 
only to call attention to the fact that the proper condition of 
the ground is an absolute prerequisite to the use of the 
machine. Now, we learn from. the very highest authority 
that the improvement by drilling is made to average ten per 
cent. (Report of Commissioner of Agriculture for 1875, 
page 42.) How much or how little of this improvement is 
really due to the better preparation of the soil, and how 
much or how little to the use of the drill, is problematical. 

“This question of drilling versus broadcasting has been 
recently made the subject of experiment by several of the 
better classes of agricultural colleges, by experimental farms 
in several States, and by a number of intelligent farmers. 
I have watched carefully for the result. So far, the weight 
of testimony is in favor of broadcasting—the preparation of 
the soil being alike for both methods of seeding. 

“When we put in wheat with an eight-inch drill, using 
four pecks of seed per acre, there will be about nine grains 


of wheat to the lineal foot of drill—fourteen to each square 
9 
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foot of surface; and if every seed grows the plants will 
stand one and one-quarter inches apart in the drill. If we 
use three pecks of seed, the plants will be not quite two 
inches apart—in both cases much too crowded for thriftiest 
growth. If we broadcast one bushel per acre there will be 
fourteen plants to the square foot, but distributed more or less 
evenly over the wholespace. The few pieces of drilled wheat 
which I have seen were full of weeds, which had opportu- 
nity to grow in the open spaces, while upon similar soils in 
broadcast fields near by, few or no weeds could be seen. 
Drilling or “dibbling” wheat has long been practiced in 
England. Hoeing and weeding wheat by hand and by 
machinery is a necessary practice there; and it is noteworthy 
that the grain-fields of the mother country are more and 
more infested with weeds every year. 
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CHAPTER XVI. 


LETTERS FROM SUCCESSFUL WHEAT RAISERS AS TO CUL- 
TURE, EXPENSE, AND MANAGEMENT OF THE CROP. 


I know of n_ way better calculated to instruct our farm- 
ers in successful wheat culture than by collecting and pub- 
lishing the detailed operations of those who have been most 
successful in the production of wheat. For this reason I 
addressed, or caused to be addressed letters to a consider- 
able number of eminent wheat-raisers in the State, asking 
for a detailed account of their experience in wheat growing. 
Many responded, but severai from whom I expected the 
best accounts failed to respond, much to my regret, and to 
the regret, doubtless, of my readers. 

The first letter is from Jno. B. McEwen, of Williamson 
county, who is known to be one of the most energetic and 
successful wheat growers inthe State. His letter is full and 
to the point. 

FRANKLIN, TENN., July 24, 1877. 
J. B. Killebrew, Esq.: 

Dear Sir :—At your request I address you a few lines upon the culture 
of wheat, and the varieties adapted to this locality. Middle Tennessee is 
naturally a wheat country, and when the proper attention is given no 
section of the United States can excel Middle Tennesse, either in yield or 
quality of grain, and Lam fully of the opinion that the lands of Middle Ten- 
nessee will yieldin proportion to the attention given to the crop. Such a 
thing as manuring land for wheat is unknown. In the past, as a general 
rule, the lands have been too rich for wheat, and it would run too much 
to straw. Now, as a general thing, the lands are too poor, and will not 
make straw enough. We must therefore temper up the lands to make the 
wheat crop remunerative, and according to my experience nothing an- 
swers the purpose so well as clovering the lands. I have been told by a 
large thresher man, that in threshing nearly 100,000 bushels this season 
he never struck a clover sod field, which did not yield more than 20 
bushels. per acre. On the contrary, equally as good land, where the 
wheat followed corn, the yield rarely went up to ten bushels per acre. 
Wheat after wheat on a clover soil does as well for three successive crops as. 
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at first. Wheat after wheat on corn-stalk land will yield better after the 
first crop for five years, but will rarely even come up to the succession of 
crops following clover. Wheat does well after tobacco, cotton and pee 
toes, but not so well either in yield or quality as after clover. 

The next thing after getting a clover sod is to break the land deep and 
subsoil it, re-break, harrow and drill the seed. By this mode I have sue- 
ceeded in making a yield of from 40 to 50 bushels to the acre, an average 
of 44} bushels tothe acre. The time for breaking is August, when the green 
grass and weeds can all be turned under green, the green weeds and grass 
. being equal to a general cast of light manure. .The time for seeding is 
from the Ist to the 20th of October, neither sooner nor later; if sooner 
you encounter the fly; if later, the fall drouth. 

The same amount of labor and manure put upon land here, as upon 
Jands in Pennsylvania, New York, Maryland or Virginia, would bring 
forth a yield double to treble, and an article far superior in quality to any 
of these States. Such a thing as clearing our lands of stumps and loose 
stones is unknown here, but is the first consideration in the States named, 
and should be here. Our lands are very kind here, and will make some 
wheat if the seed are scattered over it with or without manure or plowing, 
and at any time from the middle of September to the first of January. 

I have been a wheat-raiser during the past twenty-five years, and tried 
every variety, and tried it upon all kinds of land, and cultivated it in 
every mode, from the best to the meanest, and the results varied according- 
ly, and I am nowsatisfied that the land will produce just in proportion to 
the labor and skill bestowed upon it. Another suggestion: always plow 
your land when it is dry, never when wet. If you do plow the land too 
wet, your crop willsurely be a failure on your best land. 


The wheat crop is subject to many ills in Middle Tennessee, and the 
greatest of them all is the rust. To avoid that is to sow wheat which will 
ripen earliest, and sow it by the 10th of October. There are several vari- 
eties which will ripen from the Ist to the 7th of June. These varieties 
will rarely rust. Some varieties will succeed finely in some localities, 
and be total failures in others, hence you must study your locality. 

The next ill we are subject to is the grasshopper and fly which, com- 
bined, very often blasts your prospect for a crop. To avoid these, do not 
sow before the 10th of October, and you will escape both, nine times out 
of ten, 


The next is smut. Noman need ever have a sing e grain of smut. It 
has been fully ascertained that bluestone isa certain remedy against smut. 
I have tried it for years, and never had a grain of smut in my crop when 
the remedy is applied. The mode of app ing is not soaking, but it is te 
take one pound of bluestone and thoroughly dissolve it in boiling water, 
and when cooled down, have ten bushels of wheat cleaned ready, and ina 
pile. Sprinkle the bluestone water slowly oyer the pile and stir it thorough 
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ly until the two gallons of mixture is all taken up by the wheat. The 
wheat is then ready for sowing, not wet and sticky, and scarcely shows that 
it has been dampened. This is my practice and that of others, and when 
attended to, you cannot find a grain of smut, and you may be sure when 
you find smut, this remedy has been neglected. The application seldom 
costs exceeding two cents per bushel, surely a small sum to insure against 
smut. You often hear men say they never have smut on their land, and 
they do not trouble themselves to use the remedy against it. 


Perhaps they get the experience the next year of losing half the value 
of their crop. These ills, with that of laziness, constitute the main force 
with which we have to contend. Cockle, rye, chess and such things, are 
the result simply of laziness and carelessness. 


Wheat culture heretofore in Middle Tennessee has been greatly neglected. 
Attention is now being turned towards its culture, and great strides are 
making in the right direetion, and soon it will become the staple money- 
making crop. Transportation in the past has been the principal cause of 
its neglect. 

T had eleven varieties of wheat this year, makiug a succession to meet 
the convenience of harvesifng, but one half of them I would pronounce 
worthless for this locality? |The varieties have selected for seed—are 
the Yellow Lamas, being the earliest to ripen; the next the Boughton, for 
its hardy and freedom from rust; the next, the Fultz and Walker—the 
two latter varieties being very prolific and very hardy, and all fine wheat. 
The others I discard. I have now said as much as needs be said upon 
the subject. Yours, very respectfully, 

J. B. McEWEn. 


The following letter from one of the most successful 
wheat-growers in the State, will be read with interest. The 
soil on Mr. Matlock’s farm is a stiff clay loam, resulting 
from the disintegration of the Knox dolomite. It is deep- 
ly stained with ferric oxide, and is capable of indefinite im- 
provement: 

OcTOBER 12, 1877. 
J. B Killebrew, Commissioner: 


You ask me to give you the best time and method of preparing land for 
wheat, also what time it ought to be sown. 

I prefer a clover sod plowed early in July and turned deep and well 
under. This should be kept harrowed so as to prevent the growth of 
grass wnd weeds. Manure should be liberally scattered upon the thin 
places. Roll well and drill in the wheat about the L0th of October. If 
I could sow all my wheat in one day it would be the 10th of October, I 
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always want about three inches of the top soil well packed, and under 
this I want it loose and mellow. Tae seed comes up betier in land so pre- 
pared, and if the winter should be wet, the loose soil underneath supplies a 
good drainage, so that there will be but little danger of freezing out. 
Should the weather be dry the closely compacted stratum on top will keep 
moisiure enough to hasten the process of germination. I have raised on 
land thus prepared 44 bushels of wheat per ac 


As to the qnantity of seed to use state that upon one occasion, 
through mistake, I put in seven acres with only three. of a bushel 


per acre. From that piece of seven acres I got 37 bushels per acre. I 
prefer one season with another, to begin with seven-eighths of a bushel to 
the acre, and later in the sowing season one bushel, and I do net eare ever 
to have a greater quantity, unless the n_ is very tbin, and it is very late 
in the seas in. Thin soils require more seed than rich ones, as the stand 
is never so good, nor doesit tiller so well on hin soils. 

On such soils I prefer peas to over as a crop to precede wheat. Sow 
the peas at the rate of three or four husheis to the acre. Treat them with 
plaster as you would clover, and before the leaves in to turn yellow 
plow them well under. —_ never found so muoh advantage after the leaves 
begin to turn yellow and fall off. By the udicious and persistent use of 
peas almost any fleld can be made to bring a fair crop of wheat and 


clover. 
Respectfully, 
H. H. MATLOCK. 


Here follows a letter from Mr. Campbell : 


VINE CorraGE, FRANKLIN, TENN., 
July 20, 1877. § 
J. B. Killebrew. Esq.: 

In answer to your note received to-day, I would inform you that my 
field of nine acres and 65-100, which you allude to was plowed about the 
15th of August last, with the Oliver chilled plow, turning under a crop of 
red clover and rag-weed. Early in September I broke it again with sub- 
soil plows, tearing the sod well to pieccs, then harrowed twice, and y.ith 
what I calla drag, went over again, mashing clods and smoothing it 
very nicely; then, with my neighbor Daniels’ drill I put a little over 
three pecks of Boughton wheat to the acre. I should have preferred drill- 
ing a half bushel to the acre, but could not regulate the drill so as to pat 
that amount on. If the drill could have been made to puta peck to the 
acre, I would have put hat amount one way and crossed with a peck the 
other way, which I think would have made a better yield, Jeaving the 
seed more evenly distributed over the ground. When the seed was well 
up, and before it began to branch or tiller, I sowed about eight bushels of 
gypsum and thirty-five bushels of leached and unleached ashes to the 
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field. I have threshed out thirty bushels to the acre, and have got yet to 
thresh my gleanings, which will make the yield 32 or 33 bushels to the 
acre. I will state to you the fact that you and my neighbors all know 
that the crop was materially injured by storms in April and June.’ Now 
let me foot up the cost and profit of the crop, calculating the field at 95 
acres to save fractions: 

Cost of plowing at $1.50: per’ acres..:: 00. een 20 es caces cc eeee tncenenee LE OO 


Cost of subsoiling at $1.50 per acre ......0.0.0. coc cceee cescceens dacneeees 14 25 
Cost of harrowing once, at 25 per ACTC...2......0sc00 voecee aveeee ones Fangs 2 37 
MGs aC TOW LES SECOMG EURIE so v0/omcd an vauneslaneseei cece seinsaqs onan caen arise 2 38 
MCN OE ONE ONCE. tiie cratiee ave ccakas sods toed sha uataewieFonsdeda cueies 2 27 
Hbusheleseed:. whe atrae clic cess crccncsives cevan's"secnscacs\scca<siaces 8 75 
Oost of drilling at’ 50c per acre... ....cccs conn cecncsean anncen sanseeese 4 75 
SEDUSHE Seo PSUMescauceec soneast on ceaacion «tenneecsets <taece diosa newelees «tives 8 00 
JOMUUSNIE Leas NORAD p yer Clrs ube! .ceaeviaaeteclest=cvicei=ceyeou cence slobtwatiteles ovis 2 63 
RSD Wa eg PONIES non ccactousoneisc crn axes cole ae <nscue-ne as'ecsyefeltva, Ma aseami stan i 00 
Bentot land. LO mer Gert... 01) Po. 6 vsesscdesonis sis ope on sdiawees aanite lasses 47 50 
MOStIOlMGH AID Ay abel POTACTO gyssce1- 900s sadsraeadssnclepa-Soan<lcceia=avasee=es 9 50 
Binding and shocking by 9 men, 3 girls a>d 2 boys...........cee0 00 20 62 
Board of hands at 25c.......... ada des aa A i ra waa a ts a he 5 25 
Means AT COC CS DUIS LA CLAYS labo Loam v apis ny dasinnjecemsunie clan ceewinesise snare 10 50 
# wagons and teams 1§ daysat $2 50 ......... ..ssssseecensereee snmsoeceace 11 25 
A wagem and team 2 Gay SAVIN StPA Wie c4- dep= on ceinaane qdensolev’ ven nen 1 25 
Board of 17 hands hauling, threshing and stacking straw 1} 

Gee Wen Glan ree tai rpaosaasn Miele sto tepsiedisidis ach cashaaneebaie desi saousaddues ete 6 38 
Wartemmels alo Rok UT ROCSEG soo op indc anecatavntanedwssleualls cnasmped Ge chines 2 00 
SY PETE ME UAT LEY SLES a Sai eis Pla TiS Gh i AGE Ee ie gare 90 

BI tra ert ess et etal ce cui apes bias na objec sa Kddnnae painweigaciges $175 90 
By 258 51-100 bushels wheat, deducting toll at 10 per ct.. $322 96 
ERM Ee aes sea caetn a oak ow dicen dal sterainn deacon cae'enn ee 10 00 
$332 96 
1 OVEEY RY OLLO NE ACBBes Gre EES IER RECO A Cee BEE CBB HCE OET an Se EE POSCAE Sc $157 06 


or about $17.50 per acre. 


Now for the field of eight acres, rented of Mrs. Harriet Baugh : 


Mo enh Giedamie: At Pan Pek AGCTO .. . sac deviewss Seniooncdaagincine <nneeorneacaunnane $ 32 00 
Cost ofvone, plowing at S150) per Acre. ....j0c.. 225000. .neniancdunsncaeae 12 00 
GOSH OL OMe eC PONE f.52 de asal «cc eoaist rnae nedcania conse onaneiwgemeaiemeancess 2 00 
ostofs one dial limes fe.g sok sas teaches Coeececodd vt sete 2s clachiaeee Mecnae aces 4 00 
Cost of 10 bushels seed wheat at $1.25...... 00.0... cccsecssee cooreeeee 12 50 
ACoatiof4cbwshels; ay para ng. <cqacet <3 tence + doaeapaeidnaviampmtcencs chaceanA on 4 00 
Wasi Ols 240 DUBOIS ABBE ie teens ss cuacee ses gee soon oo sgenmiatemeniteei vasa aes 1 80 
MUGSUpIn Eta: COS Te Desa cc. eataae theeoi <oiaiate ceaestcdbe eee baie quemmncne dee 1 00 


Cost entting 8 aercs 


ao Pace or Hose EH ee Re Re Reo eE TELE EE TO LOLO CEB e ER CET eee LEEe 
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Cost binding and) shocking: 5. stacks: oa seet besbyis fcsnducce seh eeeneee 3 50 
Costiot boatd Hihandemiday..: ddr coctavuds deen cctsca tages ae eeut aca 1 10 
Cost hiring 7 hands 4 day, threshing and straw..........ccceceeseseee 3 50 
A wagons and tans » d Gry ..csdhas cede tavmckiney des sis scewesder eee aetoee 5 00 
Board of 7 hands binding and shocking................008 ceseseeee veces 87 
Board 17 hands hauling, threshing and stacking straw.............+ 2.13 
Corn and barley for 17 horses 3 ue 2 oistinac ones ts te ee 50 
Ones pitit WHISKY ssc.0/tceameeeytcGetetadenssc uation Cth ieee Re cle ee eae 37 
10 0) Nth asda eg ela eee bacon) balihl a eibelol tO. $ 94 27 
By 59 45-100 bushels wheat, after pzying toll, 1-10, at 

Peal meson colnet hae. tniocotee ads ace tokattaa dimers 6 eiee saeeeee $ 74 31 

SV GR ERA WA scisy ps was gaia rns oointpmanlanigdearloNces: eens mete 2 00 
$ 76 31 
Neb ash ep pasvsscaap cena secceaoneel caesev cp avse hssekeee a eee ae $ 17 96 


or loss per acre $2.243. 

So you see the more of such Jand we farmers cultivate the greater 
the loss. This field was in sweet potatoes last year. If the land had been 
given to me free of rent, I would, after getting a low price for labor, have 
got $1.75 per acre. We must quit this system of farming, and improve 
our land by system of grazing stock, especially sheep and cattle and a free 
use of clover with land plaster and ashes, and using all the manure we 
ean make fro’n the stock. If in the above two statements I have com- 
mitted an error, it is unintentional, and I would like for you to point it out 
tome. I have not yet threshed out any gleanings, but will report the 
same to you when I do. 

Yours, with respeet, 
WM. P. CAMPBELL. 


JUDGE HURT’S EXPERIENCE. 


Judge W. J. Hurt, of Como, Henry county, Tennessee, 
sowed Tappahannock on a piece of dark chocolate colored 
land with red, porous sub-soil, whose original growth was 
hickory, pawpaw and poplar, and has been cultivated forty 
years in corn, cotton and tobacco without rest or clover: 
lies high and level. Sowed from first to fifteenth of Octo- 
ber, one bushel of seed to the acre. Sowed it broad-cast. 
It ripened about the first week in June. Broke up in Sep- 
tember with a one-horse Brinley plow drawn by two mules. 
Seed harrowed and brushed in. Yield: 3,000 bushels on 
one hundred acres. In. 1874 sowed wheat on clover land 
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and raised forty bushels per acre. Clover sod turned under 
in July. Did not graze nor ever does. Quality of wheat 
isimproyed by letting it become thoroughly ripe before eut- 
ting. Soaks his wheat in bluestone, one pound to eight 
bushels, for twenty-four hours. 


Jno. H. Harrison broke upa meadow of five years’ standing 
with three horses in July. He broke first of October and sowed 
three-fourth of a bushel Boughton wheat per acre one way 
with drill and crossed with one-half bushel per acre the other 
way. Drought killed outa good deal. Harrowed before sow- 
ing. Result: 17 acres made 35 bushels per acre, 19 acres made 
40 bushels per acre, and 4 acres made 50 per acre. Sev- 
eral gentlemem made from 25 to 45 bushels per acre, 
and it is a notable fact that all the large yields were from 
clover land broke up in July or August. 


A remarkable instance of the result of good farming took 
place at State Lunatic Asylum. The land isa white oak ridge, 
known as Nubbin Ridge, from the size of the corn grown 
on it. When purchased by the State it was literally ex- 
hausted—worn out. Last year it was in clover, was broken 
up in September and Fultz wheat. sowed, after being rolled 
and harrowed. It was sown broad-cast and bull-tongued in. 
Jt was rolled in the spring. The yield of the field of 28 
acres was 981 bushels by weight, or 351-28 bushels per 
acre. 


Letter from Mr Sanders, of Rutherford county: 


MurFrreesporo, TENN., July 11,1877. 


J. B. Killebrew, Esq.—Dear Sir: I have been requested to send you a 
statement of my wheat, manner of putting in, time of sowing, ete. My 
Jand was all turned under with a three-horse plow in August and Septem- 
ber, and was let lie until the 1st of October, when it was thoroughly har- 
rowed with a three-horse harrow and then seeded as follows: The first 
three pieces were Fultz, and turned out us below. The first on clover, 
three-fourths of a bushel per acre sown October 5th, rusted badly, fell 
down, and got 20 bushels per acre. 

Second: piece after oats. Seeded three-fourths of a bushel per acre, 
October 5th, rusted slightly; yield 15 bushels per acre. 
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Third piece, three-fourths of a bushel per acre, after wheat; land thin, 
no rust, yield 123 bushels per acre. Sowed October 28. 

Fourth piece after wheat, five-eighths of a bushel per acre, bright amber 
land thin, October 25, yield 165 bushels per acre. 

Fifth piece after clover, three-fourths of a bushel per acre, bright amber, 
sowed October 17, yield 252 bushels per acre. 

You will observe from the above that my average yield per acre was 18 
bushels, or 26} bushels to one sown. All the above plats were treated in 
tie same way, being thoroughly harrowed,sown and harrowed in: My 
Crop of 22 bushels of seed on 325 acres of land yielded 578 bushels of choice 
wheat. 

Respectiully, 
8. K. SANDERS. 


A gentleman in Bedford county bought a worn-out place 
and sowed a forty acre field in wheat and clover. The first 
year he got 160 bushels of inferior wheat, or four bushels 
per acre. The next year he got by plastering his clover a 
large lot of valuable hay, and in August he saved and sold 
$600 worth of clover seed, and then broke it up and sowed 
in wheat. The next year, being the third year from the 
purchase, he saved 1,200 bushels of good wheat, and it 
has, by alternating with clover, got to be one of the best 
wheat farms in Bedford county. 

A Mr. Daniels. came from Indiana a few years ago and 
bought a portion of an old place that had been worn out in 
cotton culture. He plowed it across gullies, making his 
horses jump, and sowed in wheat and clover. ‘This year he 
made 30 bushels per acre on the whole place. When he 
bought it, from five to seven bushels was the average. 

There is a great diversity among farmers as to the crop 
that precedes wheat. Unfortunately it often happens that 
no regular system at all is observed, but he merely sows 
certain pieces of ground because it is convenient. ‘ These 
farmers help to reduce the average per acre in the county 
or State. It is not always practicable for a farmer to sow clover, 
in fact some land does not produce it successfully. Then peas 
would precede it with fine effect. A pea crop turned under 
has been known to add five bushels per acre, and this cer- 
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tainly will remunerate the farmer. The proper plan will be to 
sow peas broad-cast on the ground, it being properly prepared 
to receive them, and then in August, either pasturing with 
hogs or without, plow in the vines, and treating afterwards 
as any fallow land. Next to clover this crop is the best to 
precede wheat. 

Mr. Lovelace, of Henry county, has made some interest- 
ing experiments in wheat growing by preceding his wheat 
crop with peas. From three pecks to a bushel of stock peas 
were sown per acre in May, 1873, upon a field almost to- 
tally exhausted, the last crop of wheat from which, though 
a good season, yielding only five bushels per acre. The 
pea vines were turned under in August following, and the 
field sown in wheat in October. The following year ten 
bushels of wheat per acre were harvested. The field was 
put in peas as soon as the wheat was cut, the vines turned 
under in August and wheat sown. ‘The yield the following 
summer was fifteen bushels, showing a regular increase of 
five bushels each year, though the land was in cultivation 
every year. In 1873 the soil was so poor it would not 
grow clover. In 1876 there was a magnificent stand of 
clover on it, and the land was rich enough to bring a crop 
of tobacco. If our farmers generally would adopt this 
simple plan to fertilize their lands fewer complaints would 
be heard of the unprofitableness of farming. 

Rotation of crops should always be observed. A farmer 
who will persistently cultivate in the cereals, cottou and 
tobacco, cannot expect long to enjoy prosperity, but if he 
will alternate with clover every two, three or even four 
years, his land can be kept good a long time. Prof. Voelcker, 
reporting experiments to the Royal Agricultural Society of 
England, says: 

“The heaviest crops of clover removed from the soil ap- 
pear to render it more capable of yielding a good crop of 
wheat. The addition of even powerful saline manures 
(super-phosphate of lime, mixed alkalies, etc.,) seems hardly 
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to improve the subsequent wheat crop. Clover mowed 
twice leaves the land in a better condition, as regarding its 
wheat producing qualities, than when mowed once only for 
hay, and the second crop fed off the land by sheep.” ‘“Clo- 
ver not only provides,” says he, “abundance of nitrogeneous 
food, but delivers this food in a readily available form, as 
nitrates, more gradually and continuously, and consequently 
with more certainty of a good result than such food 
can be applied to the land in the shape of nitrogenous 
spring top dressings.” 

The removal of the clover crop does not always benefit 
the succeeding wheat crop. An interesting experiment was 
made a year or two since in Maury county, one half of the 
field being mowed and the clover hay taken off, while on 
the other half the clover was allowed to fall down and was. 
subsequently turned under. The latter half made five 
bushels of wheat per acre more than that portion from 
which the clover crop was taken off. Whether the clover 
should or should not be taken off depends greatly upon the 
time of plowing. If this be done in June or July a heavy 
growth of clover would doubtless be an advantage to the 
succeeding wheat crop, but if the plowing is postponed un- 
til August the cleaner the land is the better. The decay of 
the green crop should be perfect before the wheat is sown, 
and to hasten this a liberal dressing of lime would not be 
out of place. This practice accords with my own experi- 
ence of twenty years in the raising of wheat. 

Mr. Joseph Wright, on land which had been two years 
in clover, hauled out manure in the winter, spread and 
plowed in early in the spring, turning the soil to cover the 
manure, and then as early as possible planted it in corn. 
As soon as the corn was in condition he cut and shocked it, 
plowed the land, giving it a thorough pulverization, and 
sowed wheat by October 10th. He raised on this 
corn land the past season 454 bushels per acre. After the 
fall sowing of wheat he seeded it with clover in the spring 
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with a small quantity of timothy seed to hold up the clover. 
His crop of corn yielded him 80 bushels per acre. 

By reference to the schedule at the end of this work it will 
be observed that a great discrepency exists as to the proper 
time of cutting. When seed is required it is the general 
belief that the wheat should be thoroughly ripe. For flour 
the proper time is thought to be just as the wheat passes 
out of the dough state. Millers prefer it thoroughly ripe, 
and when we consider that seed wheat is taken out of the 
general store, it is best to let it all get ripe alike. It has 
never been tried, but it certainly would be but little trouble 
for an experiment to be made in cultivating wheat seed as 
we do millet seed. An easy plan would be to double the 
distance of a drill, or rather stop every other tube so as to 
double the width of the rows, then in the early spring either 
cultivate with the same drill, or use a sub-soiler with an iron 
bar helve so as not to cover with soil. It would be inter- 
esting to know what would be the result of «a few conse- 
cutive years of such cultivation on any given species of wheat. 

We have said but little as to the pasturage of wheat but 
refer the reader to the schedule of answers. It sometimes 
may not show injury, but the cropping off the leaves 
given by nature for its sustenance does not seem at all 
beneficial. If very rank it may not hurt it, but it is yet: 
to be proved that it benefits it. 


WHEAT CULTURE. 


The following letter is written by a citizen of Bradley 
county, who has made a great success in wheat culture : 


Wheat is, perhaps, the most peculiar of all the grasses. It certainly is 
the most va‘uable, and admits of greater improvement and is subject to 
more accidents, diseases and attacks from parasites than any other cereal. 
To adapt its peculiarities to different soils and climates; to feed the plant 
with food that promotes the stalk and grain equally ; to discover the cause 
und cure of the many diseases that prey upon it; to prevent the attacks of in- 
secs and acvidents that come upon it; in fine, to manage the whole to make 
it pay, are qucstions not yct satisfactorily answered. He who has genuine 
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wheat land does not always make a crop remunerative, nor is he left ont in. 
the catalogue of failures. There is a culture, and that culture will be dis- 
covered sooner or later, that will obtain. and make wheat as much a sue- 
cesss as it is now a failure. Science alone will develop the method of 
adapting the plant to soils and climates, so that almost every season it will 
prodnce a remunerative crop. So far as experience in wheat culture 
is concerned, it is quite limited. My partial success i producing fine 
grain is due entirely to a careful study of wants and demands of the plant, 
and persistent labor (carried out on the simple natural laws that govern 
-each) in selecting and saving the seed. 

Genuine wheat soil is the first requisite. “Good seed the second. 
Ten dollars per acre, no less, will just about cover the expenses of 
preparing the land, sowing, reaping and threshing. Some farmers (?) 
think this exorbitant. Thcse who think so do not make their average reach 
ten bushels, 


The soil first. Before turning under the green growing crop of weeds or 
clover, sow ten to thir’y bushe!s of caustic lime per acre, or cut them low 
and altera few days drying, scatter straw and burn off clean. The lime 
prevents the weeds from souring the soil, assists decomposition, and the 
soil packs more rapidly. The ashes promote the growth and health of 
both plant and grain, and partially prevent rust. Light soils require less 
lime and much more care in the preparation. In applying mannres from 
stables or cow stalls, they should never be scattered in the fresh or green 
state. The farmer lose too much. One load of manure taken as the 
base, will make from ten to fifteen of the most excellent compost, and will 
go atleast as much further in producing good cropss This compost can 
be made up of elements found on every farm. One day each week, with 
a team and two hands, should be spent at the compost heap. It is the 
farmer’s bank—his money is init. At the rate of twenty loads of this 

‘should he scattered upon the land four or five months before the wheat is 
sown. After plowing, immediately harrow both ways and roll, and let 
the land rest until sowing, at which time harrow again and roll, then drill. 
In the short dry spell in February or March, when the dew is off, sow salt 
and ashes or salt and lime, harrow and roll again. This constitutes put- 
ting in wheat tolerably well. 


The seed. It should never be taken from the bin. Seeds of all kinds 
musi be selected in the field. The farmer can then select his best. Take 
that which is lar st, bestand earliest ripe. For any choice seed pick by 
hand a bushel or two of center heads,and drill by hand on some fine spot of 
ground and take its product for your seed the next year. Hand-pick every 
year to relieve your crop of cockie, cheat and unhealthy grain. There is 
more money, and infinitely more satisfaction to the scientific farmer in 
this method of treating his seed, than any other he can possibly invent. 
Good seed sown properly in good soil, and well prepared, will make re- 
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nitinerative crops nine years out of every ten. It requires clean land to 
prevent the ravages of the fly; it requires early sowing to insure a good 
stand ; it requires potash in some of its forms to prevent rust, even on ele- 
vated lands; it requires salt to stiffen the stalk and make the grain, and 
it requires a well-balanced head to make a wheat crop pay. 


The varieties of wheat are quite numerous. Almost every one hes its 
drawbacks. It may be more in the management of soil and seed than in 
the variety. I have for several years experimented with as many as 38 
different varieties, giving each three years trial. None have I found to 
excel the Golden Straw—a beautiful, white, smooth variety, and much 
called for by the miJJs. It yields more under the same treatment, makes 
more flour, and ripens from four to ten days earlier than all others. I 
have certificates from thresher-men and millers, that its yield has reached 
this year as high as 67} and 68} bushels per acre, and that it produces as 
high as 48 pounds of flour in every 60. The weight of a struck bushel is 
65} pounds. I have in this, given a very imperfect outline of my mode 
of wheat culture, which may be of some benefit to farmers. 

A. E. BLUNT. 

CLEVELAND, TENNESSEE. e 


Professor Nicholson, of the East Tennessee University, 
sends the following: 


E. T. U. Knoxvitxie, Tenn., CoLLEGE OF AGRICULTURE, 
September 16, 1877. j 


J.B. Killebrew, Commissioner of Agriculture, ete.: 


Dear Sir—I take the first opportunity to comply with my promise to 
write you concerning clover asa preparation for wheat. Observant far- 
mers, in all parts of the world, where wheat and clover are grown, long 
since noted the fact that a clover sod was the best natural preparation for 
a good wheat crop. It has also been often noted that the yield of wheat 
was better when the clover crop had been grown for seed, than when the 
second crop was either turned under green or depastured by cattle. This 
fact is an exception to the general law that crops allowed to go to seed 
exhaust the land far more than they do when they are cut or removed at 
an earlier stage. Ido not doubt that a comparison of the histories of tie 
best wheat crops reported to you will confirm these observations. 


The only attempt to explain the causes of the superiority of clover as a 
preparatory crop for wheat, with which I am acquainted, was made by Dr. 
Augustus Voelcker, chemist to the Royal Agricultural Society of England. 
The results of a long series of experiments were published in the journal 
of that Society for 1868. The report of Dr. Voelcker is long and elabo- 
rate, and would occupy probably more space than you would care to allow. 
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I therefore venture to summarize his conclusions, leaving out the chemi- 
al tests and experiments by which they were reached. 


I assume, as proved by the elaborate, long-continued and oft-repeated 
experiment of Dawes & Gilbert, aud others, that the wheat-producing ca- 
pacity of a soil depends upon the amount of available nitrogenous matter 
that it contains. 


By analyzing the soil from which the heaviest crops of clover have been 
taken, it is established ; 


1. That in the growth of clover a large amount of nitrogenous matter ac- 
cumulates in the soil. 


2. This aceumulation is greatest in the surface soil, and is derived from 
decaying leaves, dropped during the growth of the clover, and from the 
great mass of root, containing when dry from 14 to 2 per cent. of nitrogen, 


3. There are more and larger roots and more fallen leaves when the 
crop is allowed to go to seed than when it is cut for hay or pastured—in 
consequence, more nitrogen accumulates in aseed crop than in a hay crop. 


4, When clover is pastured the young plants are checked in growth, 
less roots are formed, and less leaves fall then when the crop is allowed to 
grow for hay, hence the smaller amount of nitrogen left in pastured sod 
than in a mown sod, and asa consequence, the smaller yield of wlieat. 


5. It is highly probable that the rains wash from the air sufficient nitro- 
gen to satisfy the requirements of an ordinary clover crop. The nitrogen 
of the clover crop left in the soil, is gradually converted into nitrates, 
which is the most available form for the use of the wheat plant. 


I quote the practical conclusion of the report: ‘‘ Indeed, no kind of ma- 
nure can be compared in point of efficacy for wheat, to the manuring 
which the land gets in a really good crop of clover. The farmer who 
wishes to derive the full benefit from his clover lay, should plow it up for 
wheat as soon as possible in the autumn, and leave it in a rough state as 
Jong as it is admissable, in order that the air may find free access into the 
land, and the organic remains left in so much abundance in a good clover 
crop be changed into plant-food ; more especially, in other words, in order 
that the crude nitrogenous organic matter in the clover roots and decaying 
leaves may have time to become transformed into ammoniacal compounds, 
and these in the course of time into ni‘rates, which I am strongly inclined 
to think is the form in which nitrogen is assimilated, par excellence, by 
cereal crops, and in which, at all events, it is more efficacious than in any 
other state of combination wherein it may be used as a fertilizer.” 


“When the clover lay is plowed up early, the decay of the clover is 
sufficiently advanced by the time the young wheat plant stands in need of 
ready available nitrogenous food, and this being uniformly distributed 
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through the whole of the cultivated soil, is ready to benefit every single 
plant.” 
Dr. Voelcker, you know, stands at the very head of his profession, and 
there is no higher authority known in agricultural chemistry. 
Very respectfully, 
HUNTER NICHOLSON. 


We might multiply instances of this kind for a hundred 
pages, but we have said enough to convince every one that on 
suitable land, with proper care, wheat raising will pay, and 
on poor land it will prove a disappointment to any one 
who attempts it. 


10 
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CHAPTER XVII. 


PEAS AS A RENOVATOR OF THE SOIL AND AS A FORE= 
RUNNER OF WHEAT. 


It is well known that many green crops when turned 
under adds greatly to the fertility of the soil. Some green 
crops, however, seem especially adapted to prepare the soil 
for wheat. Among them we may mention red clover and 
peas. It is well known that wheat always grows kindly 
and yields profusely upon a clover lay. An ordinary clover 
crop upon an acre will contain, after drying: 


PATINA ONT  ticaisninarmestis uallletesee are tse cpectsleCarcr «acct aeiarits ie titante rent sae k eee 52.00 
TEPC SOR GMEC TANTO. 5 joao. oatecairassaneyesenenesbeisebanelcsdaa poses ane corewe tenets eee 19.76 
uM glatarie: HEM sce scswleusapevec Se qeidsi se vttossamaelMumeecacieqadveneneaareseaciant hs 78 7.50 
RSTUECA ata ctcs vss ssee qe cscettaee Gea gun Mtneae tebe ae abide bake etc tune enh Aten ee 18.65 
| Bilis os Ret eae eroentio enc LA De AOcrOncer Ranpanta Renate Gandia baMreM OTe eeenconocaca: 6 73.00 
Maen Callas: anc cances tetoetamcsetivecae ts qoiene Sete tanestieuseakts Wels sian ewecitdestce on eNtae 21.00 
Potash Mei. Mastisecolemdaccnln Patekacecticte che cewectoneereee wet ke he crane tae 2 manana 80.69 


This turned under will supply plant food enough to grow 
a very heavy crop of wheat. Twenty-five bushels of wheat 
will weigh 1,500 pounds; the straw will weigh 3,000 pounds. 
The straw and wheat will abstract the following elements, 
supposing it to have been grown upon an acre: 


Grain. traw. Total, 
PATO NOTING shin. Se feraeeeect voli toe aaleeemeaiseectlpes Sty 41.71 1018 51.89 
Phospharicdcid Are ceinecse er tencteac was: 500i) ter ie 9) beth 26.10 
DUlphwricracvalnnteseee seetegsslteecwincs delreert 1.80 5.10 6.90 
TICE inceniteneessbenddesotbenseby dseaamatesen -cveck 1.05 143.10 144.15 
PURE yy oc. «8.9 eachie seine eas Pegs AU SES Geo iee 1.35 12.00 13.35 
INTENT EIT ie soigd Gb rings i Gria6006-"s Oo bo aRrO SeBAne 4.65 5.10 9.75 
PGERRD .cz..> scab ars ipaaceeertiearn eines sse<ttnes 12.00 23.70 35.70 


It will be observed by a comparison of the two tables 
that there is great similarity between the composition of the 
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ashes of wheat and clover, that every element necessary to 
the production of wheat is found developed profusely in the 
elover hay, to say nothing of the clover roots, which 
abound in the same substances. Two elements only are 
found in greater quantity in the wheat than in the clover 
hay, viz: silica and phosphoric acid. The first is nearly 
always found in excess in our soil, and the apparent defi- 
ciency of phosphoric acid is more than made up by the roots 
of the clover. 

Clover restores fertility to exhausted soils by taking 
carbon from the atmosphere and causing elements in th 
soils to assume organic forms, thus rendering them availa- 
ble as plant food. The practice, however, of cutting and 
selling the clover hay before plowing up the land for wheat 
cannot be two strongly condemned. Clover, to do any 
good, must either be plowed under or fed out en the farm 
and the manure carefully saved and returned to the land, 
Frequent experiments have been made in the same field by 
taking the clover hay from a part and leaving it on the re- 
mainder. It almost always happens that the yield of wheat 
is greatest on the portion of the field where the clover was 
plowed under. And when it is otherwise it is due to the 
delay in turning over the clover sufficiently early to allow 
it to pass through the process of fermentation and decay 
before the sowing of the wheat. 

A volume could be written on the benefits to be derived 
from the sowing of clover. It is enough for our present 
purpose to know that it unlocks the fertility of our soils, 
keeps them in good physical condition and greatly increases 
the yield of wheat. 

Next to clover as a forerunner of wheat we may put peas. 
Sown broad-east and turned under when in flower, they nave 
been known to increase the yield of wheat from four to srx 
bushels per acre. The following letter from the Hon. H. 
M. Polk is conclusive as to the value of this crop as a fer- 
tilizer, and no better service could be done to the agricul- 
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ture of Tennessee than to induce our farmers to sow largely 
of this crop. In addition to the manurial value of peas, 
they contain a large amount of flesh-forming principles, 
Analysis shows 22.4 parts of albuminoids and 53.3 of 
earbo-hydrates in 100. Hogs can be fattened upon them, 
and cattle ean subsist upon the hardier varieties, sown in the 
corn fields at the last plowing, almost during the entire 
winter. But to the letter of Mr. Polk:: 


Bortvak, Tenn., Aug., 1877. 
Col. J. B. Killebrew: 

DeEAR Str—I am in receipt of your request, communicated through our 
mutual friend, Col. M. T. Polk, to write an article on “the field pea, its 
manurial qualities, and its capacity as a permanent renovator of the 
soil.” This is intended to accompany, simply as an addendum, a 
treaties upon “ Wheat Culture in Tennessee.” 

The importance of the field pea as a collector and depositor of plant 
food in the surfaee soil, to meet the future wants of a heavy wheat (or 
other cereal) crop, has never been fully appreciated even by our most 
thoughtful planters. And, although the pea cannot perform miracles, in 
the common acceptation of the term, yet it can, on most soils, assure a 
heavy wheat crop annually from the same ground, and at the same time 
improve the soil, This, at least, is practicable whenever wheat is made to 
follow oats, wheat or rye; for in this case, time sufficient is allowed, fiom 
the removing the smal] grain cropin June, to that of sowing wheat» 
(from the middle of October to the first of Novenrber), to intervene with 
a renovating crop of peas. 

A good Jay of pea vines (grown upon the spring stubble) plowed under 
from the first to the tenth of October, will not only restore the elements of 
fertility abstracted from the soil by the preceding erop in the spring, but 
will collect and deposit therein more than a sufficient amount of plant 
food necessary for the demands ef the succeeding wheat crop. It may be 
contended this too persistent call for the same elements, in the same soil, 
annually, cannot but eventually result in injury to the soil. Under our 
ordinary tillage, (which ignores feeding the soil), this would be true; but 
where an intervening crop of peas returns the plant food abstracted by the 
previous crop, and in addition thereto stores away the pabulum required 
by the succeeding crop, we cannot preceive the dangers to be feared from 
such a practice. The various elements necessary to a vigerous and 
healthy growth of wheat, are, through the pea lay, in the incredibly short 
period of seventy-five days, restored to.and husbanded in the soil for a gen | 
erous yield of the incoming crop. Not even soluble silex is overlooked in 
this statement, as we may rely upon the small amount returned in the pea 
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vine, a portion also given back in the small grain stubble plowed under 
when the peas were sown, and super added thereto, the abundance of this 
particular substance ever present in our silicious soil. 

T said the field pea could not perform miracles. It is not a panacea for 
all the evils resulting from defective tillige, neither can it claim to intro- 
duce into a soil, defective in a particular element, that which the pea itself 
does not possess. For such an impossible requirement no one vegetable 
or animal manure is competent. The intelligent farmer must find out 
what is wanting, and apply the particular manure calculated to remedy 
the defect. 


Husbandry also should be made to repair many of the evils resulting 
from defective tillage. Chief among these, (and far surpassing them all in 
magnitude), is the annual leaching out the fertilizing elements through 
the shallow culture so universally practiced. But I can neither discuss 
this nor such other calamities as must result from a total neglect to return 
one generous shovelful of manure to land from which the elements of fertil- 
ity have been annually abstracted; nor the fact that a rational rotation is 
altogether ignored; nor the unwisdom of relying on one crop alone; 
thereby taking year after year the same elements from the same soil, un- 
iil it is made deficient in some one or more of the inany substances neces- 
sary to healthy and vigorous plant life. I must not turn aside to discuss 
these evils, but shall confine my remarks to the pea in connection with 
wheat culture, and as a renovator of our worn lands. We have shown 
that the pea, as an intervening crop with small grain in the spring 
and wheat in the fall, can and does restore to the land a liberal supply{of 
plant food for the following wheat crop. But on other parts of the farm 
occupied by cotton, corn, tobacco, ete., (which require the better part of 
the year to mature), peas cannot be made an annual interveningerop. This, 
then, brings us squarely up to the first great principle in farming—rotation 
of crops with the purpose of feeding the soil. 

In a three years rotation of cotton and corn with peas and oats, or other 
erop, it is asserted by many farmers that the peas sown with the corn will 
restore to the earth in one year an equivalent for the plant food abstracted 
by the other two crops. But when the object is to feed the soil abundantly 
for renovation, at the same time that we expect to secure heavy yields of 
the cereals, it is necessary to adopt at least a five years rotation, in two 
years of which more plant food shall be put back into the soil than will be 
abstracted by the other three (so-called) money crops. Here is the whole 
secret of successful farming in a nutshell, 


England not only rotates and feeds her soil, but imporis plant food. We 
extract and impoverish and export plant food. How does our soil of 
eighty yeurs culture compare with her soil, cropped about one thousand 
years? Peas and clover, aided by what manure we can manufacture, are 
the great agents to recuperate and build up our soil, that it may be able to 
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supply in future the heavy demands of a population as dense as that of 
the European States. Let us illustrate the exhausting process : 


The earth is the farmer’s bank. If he has $10,000 in it, represented by 
the natural fertility of the soil, and should draw therefrom $1,000 annu- 
ally, at the same time refusing to replenish the original capital, how long 
will it be before the bank will dishonor his drafts? The sum is too 
simple to require a demonstration. The farmer appears to be, however, 
obstinately bent on trying to convince himself that even under this sense- 
less practice his drafts will continue to be honored forever. He is abso- 
lutely sublime on the annual draw. It would seem that experience might 
have taught him that his exhaustive practice would eventually 
close the doors against him; that his capital must soon be all used up, 
and that want even now threatens him from a quarter where plenty and 
prosperity could easily have been assured. He seems to be desirous of 
emulating the profound wisdom of the fellow (he must have been a 
Southern farmer) who killed the goose for the golden eggs. Were it not 
for the disastrous effects such praatice must have upon the interests of 
posrerity and the future wellfare of our State, we might with more 
patience await the working out upon this line the problem in its bearing 
upon the material prosperity of the men of the’ present generation. 

It we cannot induce our neighbors to adopt a judicious system of rota- 
tion, let us at least urge them to avail themselves as far as possible of the 
pea and clover as renovating crops. We have not the tithe of the stook 
in our portion of the State necessary to keep our arable lands in good 
heart by animal manure alone; nor are we prepared, under our present 
mode of farming, (in which husbandry has but litile part), to subsist that 
amount of stock through one winter. 


For the renovation of our broad acres then, we must look to green 
crop turned under. The size of our farms forbids us to hope to accom- 
plish this with animal manure. We have to our hand tle very best of 
agents to accompli-h this great work. The farmers in the wheat region 
northwest of the Ohio river can avail themselves of clover only as a reno- 
vating crop. They are denied the benefits springing from the field pea. 
This is a child of the South. Its value to us is beyond estimate. Ques- 
tions of tariff, internal improvements, contraction or expansion of the 
currency, demonetization of silver, al! sink into insignificance when con- 
trasted with the results flawing from the utilization or neglect of the field 
pea in agriculture, as an agent bearing upon the future prosperity and 
happiness of the people of the South. 

In our latitude the pea goes hand-in-hand with clover. South of us it 
stands alone, and is destined to have the all honor of rebuilding that sec- 
tion of the country, if its prosperity is ever restored. There is no portion 
of the world so favored with such rich vegetable substances to renovite lis 
arable lands as the particular latitude of our own State. And, shall we 
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confess it? No portion of the civilized world (except the cotton accursed 
region south of us), where farmers haye so little availed themselves of the 
means at hand to keep in good heart, and to enrich their soils. 

Deterioration is the curse stealing over our soils, abroad as well as at 
home. Even the deep, rich soils of Illinois, Ohio, and the other great 
wheat-producing States of the northwest are manifesting this lamentable 
truth. And it is now accepted as a fact, that, in this region the wheat- 
producer is annually becoming poorer, while the stock-raiser (and his 
land) are yearly growing richer. True, they are deprived of the best of 
all preparations for a wheat crop, the field pea, but they have clover. And 
in ratio to the decrease in the number of acres annually given to this crop, 
may be measured with infallible certainty, the decrease in yield of their 
wheat crop per acre. And what is much worse, the waning capacity of 
their lands for the production of future heavy crops. 

We cannot, with impunity, long ignore in practice the fundamental 
truth in agriculture, that the earth must be fed to continue to give us boun- 
teous harvests. It cannot be too often repeated, that rotation with the 
purpose of feeding the land, gives plenteousness; annual abstractions, 
with no equivalent return, brings ruin. 

The farmer l:as been calling inexorably for the same elements of fer- 
tility in the same soil, with the same unvarying crop, never replenishing 
the soil until his famished ground has failed to “give up her increase,” and 
the bankrupt landowner finds, too late, that he has really been living on 
his capital, instead of its interest, as he supposed. In short, he has en- 
tirely exhausted his soil. This he cannot understand. Of course the 
fault dues not lie at his door; no, he is a hard-working man, and as 
everybody knows, gets all out of the earth which he is able to extract. He 
could not, for the life of him, tell who hit Billy Patterson. Not he! This 
man has never even risen to the intellectual level of the astonished Dutch- 
man, who, with elevated hands and with uncertainty, doubt and wonder 
faintly expressed upon his stolid countenance, he exclaimed, “ mein Gott | 
I drive dis wagon two thousand mile, and he never broke down before! ” 
Why a wagon that has accomplished so much, and was thereby fitting 
itself daily to perform more and greater work, should not drive on toall 
eterniiy, was what our astonished Teuton could not understand. “ And 
that’s what’s the matier with Hannah,” generally in agriculture. We are all 
of us blind, and when we atiempt to lead each other, we generally tumble 
“into the diich.” I feel that Iam never out of the slough of despond. It 
is absolutely startling co think that agriculture, the great wealth producing 
agent of the State—the art of aris—the mainspring of civilizaiion, refine- 
ment and progress, should be enginered by a reckless indifference which 
would disgrace any other calling whereby men are named or known, It 
amounts to an astonishingly stupendous evil, with results as wide-spreading 
as our loved south-land, and as far-reaching in its desolating effecis as the 
ntcrests of our remotest posterity. 
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Some of the great advantages possessed by the pea as a renovater, are: 
1. Its mechanical effect upon the soils. 


2. The very short time in which it perfects a heavy lay of vines for being 
turned under. 


3. (Resulting from the above fact) its capacity for being made an inter- 
vening feeder following oats, rye, barley, with most of the root crops pre- 
ceding a crop of wheat in the fall. 

4. The great richness of the pea in the very manures required by wheat 
and other cereal crops. 

5. Its capacity for growing upon land too poor ‘to subsist clover. 

6. Its capacity to put more plant-food in the earth, (and at the same 
time produce more animal food,) than any vegetable substance known, not 
excepting clover, (allowing two years to one crop of clover and four crops 
of peas.) 

7. The large addition made to humus upon which the tilth, as well as 
the capacity of the soil for retaining moisture so greatly depends. 

What pea is best to sow as a renovator of the soil? They are all equally 
rich in plant-food. For our purpose, we will distinguish between them as 
the bunch pea and rampant runners. The best variety to select is that 
which runs least. The common bl»ck pea, the clay pea and the cow pea, 
are immense runners. A heavy ay of these peas is difficult to plow un- 
der. A heavy roller passed overit when the pea is in the green state, fol- 
lowed by the best of our two horse plows, armed with a sharp rolling 
coulter (kept sharp) and set deep enough to sever the vines, would no 
doubt greatly facilitate the operation. This difficulty may be avoided by 
sowing the speckle pea known as the whippoorwill; a still’better pea, per- 
haps, is the bunch black pea. Either of these will give a heavy lay of 
vines, which can be tnrned under very readily. They each further pos- 
sess the additional value of maturing more rapidly than the rampant run- 
ners, and are, therefore, the sooner ready 1o be turned under when sown as 
a manuring crop between small grain removed in June, and a wheat-crop 
in autumn. 

A light application of caustic lime to the vines before plowing under, 
will promote decay in the covered up lay, and enable the soil to become 
sooner “firmed”’—an important point before sowing wheat upon the same 
soil, and unless done by rain, should certainly be done by the roller, be- 
fore, and after sowing. 


The lime will futher neutralize the superabudance of vegetable acid 
produced by fermentation of the vines, and will a/so put a desirable mineral 
manure in the soil. This last is certainly needed in our West Tennessee 
siliceous soils. A few practical facts showing the manurial capacity of 
the pea, preparatory to a wheat, cotton or other crop, will haye more 
weight with farmers than anything in the way of argument, or deduction 
based upon known scientific facts, 


~ 
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The average yield of wheat upon our leached and impoverished soil in 
Hardeman county is about six bushels per acre. This year the yield is 
larger because but little of our wheat is on land which has been run a 
length of time in cotton. The yield per acre is greater than in Middle or 
East Tennessee, up to date of the present year, as shown by your report. 
Now, one crop of pea vines turned in upon our partially exhausted soils 
brings the yield up from 6 to 10 or 12 bushels per acre. 

The wheat crops in this portion of West Tennessee are often nearly doubled 
by the additional supply of plant-food thus given. Now let two crops of 
pea vines be returned to the soil in one year, before sowing wheat upon 
the same, would it be expecting too much to look for a still further in- 
crease upon this land of 3 or 4 bushels more, bringing the yicld up to 15 
bushels per acre? A sufficiency of plant-food has certainly been put into 
the soil to justify this expeciation. And as sure as the capacity to pro- 
duce crops, is measured by the quantity of plant food put into the soil, 
(contingent, to some extent, upon propitious or unpropitious seasons) just 
so certain, and so proportioned, will be the return of grain gathered by 
the husbandman from the ground. 

Take one step farther in manuring, and add to this double pea lay a 
light application of cotton seed, superphosphate and salt, and there is no 
reason to doubt that, with this adjunct, the yield would be brought up to 
25 or 30 bushels per acre. Will not this increase of grain pay largely . 
upon the trifling cost of these additional manures 


Let me tell you of a crop of wheat near here. raised upon land in which 
there was probably not more than one element necessary to wheat wanting, 
in an otherwise rich soil. The wheat grew about four anda half feet 
high, stood well upon the ground, and apparently promised 30 bushels 
per acre. No rust, and the season favorable. From this ground 10 
bushels only of indifferent wheat was harvested. Thisground, thought to be 
rich, was undoubtedly deiicient in phosphoric acid. A pea lay preceeding 
the wheat, or a small addition of superphosphate would have cured the 
evil and given probably 30 bushels of good wheat. 


The corroboration of tie following facts illustrating the manurial effect 
of the pea upon wheat and other crops, let me refer you to the Master of 
the County Grange of Hardeman county, Mr. Wm. A. Caruthers, one of 
our most intelligent farmers. The first is a widow’s crop. From three 
acres of good land enriched by plowing under a heavy pea lay 107 bushels 
of wheat was gathered. Rate, 353 bushels per acre. 

Mr. Caruthers’ crops of wheat usually give him from 15 to 20 brshels 
upon medium land in which a pea lay has been plowed. Upon his worn 
broom-sedge Jand he plows up the sedge, sows peas, and here fattens his 
hogs, thus preparing the land for a iuture wheat crop. 

Another intelligent planter of Hardeman County claims this year to 
have measured up 33 bushels of wheat per acre upon land given two 
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years to clover, and a good afterneath plowed under. Again, on 18 acres 
of ground near the town of Bolivar, an average of twenty bushels per acre 
was taken irom the land. This crop was spotted, and good judges thought 
that portions of the field, where the green crop plowed under had been 
heaviest, yielded thirty-five bushels per acre. The ground had been two 
years in clover. The summer the third year it was taken by rag- 
weed. This was so heavy upon certain portions of the ground that the 
plow could make no headway until a heavy log was drawn over it, attached 
to the wheels of a wagon. Where the clover and weed crop were heaviest 
the yield of wheat was largest. 

The capacity of production being AR Cne i to the amount of plant- 
food put into the earth is plainly illustrated by the difference in the yield 
from different acres on this e d,all treated alike in the cultivation. 

We could also refer to a very prosperous farmer near us whose success 
in farming is probably due more to the renovating quality of the pea 
than any superiority of udgment in tillage. Ten years ago his lands 
were thin and wern. They are now fift per cent. better than when he 
purchased them. [ has never sown any clover, but relies entirely on 
he pea; and w hese he has brought up the producing capacity of his 
Jand until it now conceded he makes better crops of wheat, cotton, corn 
and meat than any of his neighbors: In 1873 he sowed peas broadcast 


upon a field of fourteen acres planted in corn. 1874 this field was 
planted in cotton. He picked from these 14 acres ten bales of cotton ay- 
eraging per ba 123 pounds cf ginned cotton. 


I could muitip’y instances to prove that the only farmers in this part of 
the State who are making any money, are those who have adopted a judi- 
cious system rotation looking to feeding the soil. 


A few facts connected with green crops as a renovator of the soil, from 
the high-st agricultural authority, and eminently true, when considered in 
connection with he pea, will give ample reasons why a pea lay should 
never be divorced from its fitting connection with wheat culture. 


“ Pers contain a much larger proportion of alkalithan wheat, and hence 
should be resorted to as a preparation for that crop.” Again, “ green 
crop requires but a sm 2]] portion of ihe morganie substances in the earth 
for its substance, and hence it leaves more of them for the succeeding 
crop.’ 

“The additional amount of vegetable matter and manure which gregn 
crop introduces into the soil, and the large amount of inorganic matter 
brought up by deeply penetrating roots from below” are strong recommen- 
dationso clover and peas. 


Again let me add: That the pea and clover excel all other green crops 
in fertilizing elements, these two trefoils far excel all other vegetable 
productions in capacity to seize and appropriate the valuable fertilizing 
ga the great manure depot above us—the atmosphere. 
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“When vegetable matter is allowed to decay in the open air, it is re- 
solved more or less completely into carbonic acid, which escapes into the 
air and is so far lost. But when buried beneath the surface, this forma- 
tion of carbonic acid proceeds less rapidly, and other compounds prepar- 
atory to the final resolution into carbonie acid and water are producod in 
greater quantity anc linger in the soil.” 

We are told by Bousingault and other authorities, that the theoretical 
value of different vegetablesubstances “depend mainly upon the relative 
proportions of nitrogen they contain.” The pea and.cotton seed are rich 
in nitrogen, besides phosphoric acid, potash, and the elements of ammonia. 
Tt is useless to say more of the pea in connection with wheat culture. I 
will only add, that the value of vegetable substances as manures de- 
pend “not only upon the. nitrogen mainly which they contain,” but “ the 
quantity and kind of inorganic matter they contain.” Taking farm-yard 
manure (composed of droppings from stock and refuse litter) as a stand- 
ard, Johnson arranges vegetable manures as follows: 

Equal effeets are produced by 
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CHAPTER XVIII. 


COST OF. CULTIVATING WHEAT—OLD METHOD OF HAR- 
VESTING. 


It will be seen in the records of various correspondence 
there is a great difference in the estimate of cost of culture 
and garnering an acre of wheat. ‘This discrepancy is due 
to several causes. In the first place, some farmers expend 
far more work in the preparation than others. While some 
are content to sow their wheat on the land broadcast, and 
plow it in, others will break it up and harrow it in, and still 
others will break up in July or August, and re-break in 
October, rolling and harrowing it until it is thoroughly pul- 
verized, and a few, in addition to all this, will put several dol- 
lar’s worth of manures on the field. All this involves variations 
in their estimates of expense, and it is a legitimate difference 
in opinion. We think the following a fair estimate of all the 
absolutely necessary expense to raise an acre of wheat, pre- 
suming that the land is clover or stubble. Before giving it, 
however, another consideration that will make the estimate 
look less formidable, is that the farmer receives all this out- 
lay himself. Ifa man sets down to a calculation, and 
becomes trightened at a huge array of figures, and cannot 
see his profit beyond them, he will never achieve success 
as a farmer. He must work as cheaply as possible, save 
at every point, but not stint the land. It is a poor economy 
that will make a man put off work essential to the success 
of his crop, because he gets no immediate return. If jus- 
tice is done to the soil, the soil will do justice to the farmer. 
Here is an estimate, exclusive of manures, as no fair con- 
sideration is made of the necessity for them, some land 
requiring them absolutely, others, from clover, peas, ete., 
being in a fair condition to do without their use. One more 
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thing. This estimate is made for the average limestone 
land. Now, some lands require much more work to put it 
in proper tilth than others. A stiff, unyielding clay, will 
have to be gone over oftener than a light, porous, silicious 
soil; one heavily clothed with weeds, than one closely 
cropped of all verdure. These considerations must enter 
into our calculations. | 
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Now, for the balance to this expense there will be, in the 
first place, a fair price for the work in preparing the land. 
The farmer sells at his house food for man and horse, all of 
which goes into his own pocket. If he owns the drill, 
reaper and thresher, there is no outlay for those expenses; 
and, in fact, if he is a large farmer, his own hands will do 
all the work, and if they were not at this they would have 
to be paid. The farmer gets rent for his own land, and 
really the only thing he is obliged to absolutely lose is the 
seed, and the wear and tear of machines. But this estimate 
is made for all, and the small farmer has the expense of the 
machines to come out of his receipts, and rent of land to 
pay. With this preparation, however, he is almost sure of 
from twenty to thirty bushels of wheat, wherewith to pay 
his expenses. Taking into consideration the number of 
acres of land a farmer is able to cultivate, it will pay more 
in the aggregate than corn, oats, or, unless he understands 
it, and is prepared for its culture, tobacco. Besides, the 
land is not losing its-vitality. Wheat after wheat can be 
raised without apparent injury to the land, provided it is 
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occasionally manured. Horace Greeley knew a field sowed 
in wheat consecutively sixty years, and the last crop raised 
on it was the best. 
\ One word as to machines. We all remember the day 
when harvesting was looked forward to as a day of frolic. 
Each farmer cultivated just enough to do him, and sow, 
and barely that. A man who owned slaves would cut 
it himself, but in a neighborhood “ where ail did their own 
work,” the farmers would club together and go from house 
to house, and with coats off and ponderous cradles on shoulder, 
march into the field, each cradler with his partner to tie be- 
hind him. \Besides these, was an old man with two or three 
boys to “ shock and bring water, etc.” The wheat harvest was 
generally wound up with a dance. Ina few days a circular 
space was cleaned off from grass, weeds, and loose soil, and 
swept clean. It would be like a circus-ring, and then hauling 
up his wheat, loosen the ties, and set the bundles on end, butt 
down, and leaving a small space in the center. This was 
the boy’s time, and mounted on the heavy mares, with colts 
following, he would ride as proudly into the ring as ever 
belted knight couched lance at tournament. If there was 
on the place a colt to break, great contention was had as to 
who should ride him, for here was a chance to be thrown, 
and no injury to him who fell on this yielding bank of straw. 
Round and round they would go, only diversified by taking 
off, tossing up the straw, to separate the wheat, throwing off 
that which was free of grain, and putting on more. One stood 
in the open center to toss with a pitehfork that which was not 
being well tramped, and when it was finished, and all the 
straw cast off, a thick layer of wheat was left. This had to 
be fanned, and the old rattletraps of that day, home-made 
mostly, flapped, flapped away, at the rate of five bushels the 
hour, until the job was completed. This was stored in hogs- 
heads, or rather a hogshead, for few had more than one. 
After awhile threshers, located in a barn or outhouse, 
took the place of threshing-floors, just as threshing-floors 
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followed the flail. It was an easy jump from stationary to 
movable threshers, and the “ ground-hog” was born. This 
was a great improvement, for these ground-hogs could, by 
being well driven, thresh out two hundred bushels a 
day. This increased work was followed by improve- 
ments in fans that could keep pace with the former, and 
then the happy thought occurred of combining the two. It 
was hard work for horses and men, in those hot, sultry days, 
to pull the power and turn the fan; and when steam was 
introduced, though it met with some opposition, it at once 
jumped into public favor. Of course, there are still some 
of the primitive threshers yet used, and most of the thresh- 
ers are still driven by horses, but they are wearing out, and, 
with few exceptions, will never be renewed. Steam is tire- 
less, and works well in hot or cold weather, and few farmers 
would prefer to feed fifteen or twenty horses to do what 
fire and water will do better. 

The march from cradles to reapers has been slower, but 
none the less sure. Much of this is due to the expensive- 
ness and frail make-up of the reapers. But the exorbitant 
demands of harvesters for labor has, within a few years, 
given a great impetus to the introduction of these labor- 
saving machines. And when, last year, we visited the field 
of a farmer, and saw a self-binding reaper doing the work 
of six men, and doing it better and more unerringly than any 
human being could, we became convinced the new birth of 
labor-saving machines had ‘taken place. ‘This reaper was 
followed by two men to shock, and that was all. 

There are many reapers sent out by various factors, and 
each make has its adherents. The one a man uses is his 
favorite, which is conclusive of the general good of them 
all. They are all good. We cannot do without them; and 
the time will soon arrive when, with a self-reaper, a farmer 
with one or two boys can cut and shock his own wheat, and 
thus save himself from that dreaded cleaning out of pockets 
the harvest-time brings. 
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But, in the meantime, the good old cradle cannot be 
spared. Fence corners, rocky ledges, around stumps, in new 
ground, the reaper would not go. People have to adapt 
themselves to circumstances. During the war, in the far 
South the people, having no cradles, or even sickles, actually 
pulled up the wheat as they pull up flax. Still, reapers are 
better. Another new invention has lately come into vogue, 
and that is the horse-rake.". When we used as children to 
read, in the good old Book of books, the story of Ruth 
gleaning in the fields of Boaz, we thought she was doing a 
very poor business, and her chance of making a living for 
herself and Naomi a very precarious one. But the inven- 
vention and use of horse-rakes demonstrates it to be a first- 
class paying business. Mr. Wm. P. Campbell says, in his 
most excellent letter, that he gets two or three bushels per 
acre. Numerous instances have occurred in which from one 
to two bushels have been secured. Wherea field is situated 
so as to be used as a pasture, this saving is not of so much ° 
moment, as hogs thrive well on it; but it often happens 
that, from various causes, advantage cannot be taken of this, 
and the grain is lost. The careful farmer will see to it that 
the utmost economy is used. To be careful is not to be 
stingy ; and he who will save at all the usual waste places 
can afiord to supply himself with all the conveniences that 
make farming not only profitable, but pleasant. Every 
farmer should endeavor, as soon as possible, to use his own 
drill, reaper, mower and thresher. Should his crop not be 
large enough to justify him, he may get to use them for 
less provident neighbors, and thus lessen his expense. 
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CHAPTER XIX. 
DISEASES OF WHEAT AND THEIR REMEDIES, 


Fortunately for the Tennessee farmer, the catalogue of in- 
sects is very small compared with that of our Northern 
brethren. It will be unnecessary to enlarge on this subject, 
but confine ourselves to a simple enumeration of the iusects 
injurious to wheat, except these that have invaded our 
State. These we shall notice more carefully. 

As to the diseases to which wheat is liable, we can claim 
no exemption, having unfortunately experienced them. all, 
either from ignorance or carelessness, and to remedy these 
evils as far as practicable shall be the ebject of this chapter. 

Often a farmer sews a field of wheat in the most approved 
manner, and the field presents a most charming aspect 
through the season, and he has every hope of being well re- 
munerated for his labor. This is too often only a promise te 
the eye, to be broken to the hope, for when harvest begins 
his prospects are all gone. Blight is on the field, and losses 
follow instead of gain. Unfortunately many of the insects 
and diseases te which wheat is subject have hitherto defied 
the efforts of all remedies. In this case a knowledge of'the 
character, habits and origin of these evils leads observing 
persons te give thought to the subject, and by close obser- 
vation and research some one of them may be able to-dis- 
cover methods more successful than heretcfore used. Some 
of the causes that are deleterious to wheat are, to a certain 
extent, under the control of the farmer. Others are not, 
but by understanding whence the evil comes, though not 
able to overcome it, he can so arrange his plans as not to be 


affected by it. We all remember the time when we were 
11 
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powerless before the ravages of smut. We saw the wheat 
wasted and destroyed by this fungus. We saw the bread 
looking blue with an offensive odor, and yet we could not 
avoid it. Now this vile disease is perfectly under the con~ 
trol of the farmer, and only a criminal negligence will allow 
him to suffer from it. So with the Hessian Fly. Before 
its nature and habits were studied the wheat fields were 
often devastated, and a man simply had to trust to luck. 
Now, since its habits have been developed, no one will suffer 
from it unless he still trusts to luck. If study and obser- 
vation have been sufficient to protect the farmer in these in- 
stances, may not a prosecution of these enquiries finally re~ 
sult in eliminating the whole list of disasters from the farm ? 

There are many causes affecting deleteriously the wheat 
erop. For convenience they may be divided into terres- 
trial, atmospheric, agricultural and constitutional; and we 
will explain in a few words the definition of these terms: 

Terrestrial causes are those that appertain to the soil, its 
capacity to grow wheat, and its changes either from addi- 
tions by accident or intention. 

Atmospheric causes are those that are the results of cli- 
matic influences. For instance, one year is called a good 
wheat year, and another bad——-one year too mueh rain and 
heat, another too much drought. ‘These climatic influences, 
as all know, greatly affect the welfare of crops of all kinds. 

Agricultural causes are wholly within the control of the 
farmer, as they include the preparation of the soil and the 
process of cultivation, harvesting and storing wheat. 

Constitutional causes are those which, through disease or 
insects, affect the plant. ‘These causes of destruction or in- 
jury are, to a limited extent, under the control of the agri- 
eulturist, and it is to these the especial attention of every 
one is called. 

We have in the preeeding pages of this report diseussed the 
terrestrial causes of injury, and noted the remedies in most 
eases, which are deep plowing, draining where necessary, 
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thorough tilth, such additions to the soil as seem to be 
required, time of sowing, selection of seed, and in fact all 
the preparatory processes requisite on the part of the 
farmer. These matters have only to be referred to, to see 
the views taken, and what deficiencies of the soil are to be 
supplied. 

Atmospheric causes are so far removed from the control 
~ of man that he can only, by a proper observance of previous 
years, so mark the times and seasons as to take advantage of 
them, and by regulating the times of suwing and harvesting, 
avoid the ills as much as possible. Among the principal of 
these causes are late or untimely spring frosts, storms, hail, 
excessive rains, sudden changes of weather, ete. After long 
cool rains in the spring on rich land the wheat stalks some- 
times become yellow, and many of them die. This is 

Jaundice, and can be prevented by providing a way for 
the super-abundant moisture to leave the ground. The 
remedy is draining. If the land is too stiff, and holds water 
in excess, manure plowed in, or any thing to make the soil 
porous, will afford relief. 

Blight—This is a withered condition of the grain caused 
by dry weather just before ripening, after a strong, vigorous 
growth, from frequent rains. The dry weather has caused 
the grains to mature so rapidly the starch and gluten do not 
have time to fill the grain. This is unavoidable, and we 
gest no remedy. 

Lodging——W hen storms blow, the stalks bend before them, 
or break at or near the roots. All that bend, relieved of 
the rain drops, will become erect, but those that break fall 
to the ground, weeds grow up, and rust invariably attacks 
them, and the wheat is lost. This often results from wheat 
being sown on moist, rich land, deficient in silica. The 
stalks are large but watery, and easily broken. Nothing 
but draining and thorough cultivation will obviate this. 
It is better to avoid sowing on wet alluvial lands, un- 
less well drained. Where a locality is liable to the 
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prevalence of storms, varieties of wheat with strong short 
straw only should be sown. But we have already suffi- 
ciently dilated on this subject in the preceding pages, and 
will at once proceed to discuss the 

Agricultural Causes.—We have, in the whole of this re- 
port, adverted to the various agricultural appliances neces- 
sary to produce good wheat, also the causes of failure and 
the remedies. We have given the composition of the soils 
and their deficiencies, the preparation and sowing—in fact 
all the means by which the farmer might be benefited. One 
thing only is omitted of consequence, and this properly 
comes under the head of agricultural causes, and that is 
germination of wheat in the shock. When we remember 
that only last year the wheat crop was greatly injured 
by continued rains, and when we reflect that this is only 
one instance of many in the recollection of every one, this sub- 
ject merits more than mere mention. Especially is this the 
case when we know that the remedy is wholy within the con- 
trol of the farmer. In order to produce germination there 
must be heat and moisture. These two must be conjoined or 
there will be no sprouted wheat. After sprouting, wheat is 
nearly worthless, both for bread and seed. Therefore, it is 
but right and proper to provide against such a contingency. 
In the first place, if grain is just passed the dough state when 
cut, it will continue to fill up for a few days from the straw, 
and, until full maturity takes place, it will not sprout, 
That this method is preferred by many may be seen by 
reference to the appendix. The grain should never be 
allowed to remain on the ground exposed to the moisture 
of the earth, the dews, and the heat of the sun. It should 
at once be placed in such a position as to prevent the influ- 
euce of moisture and favor drying. If properly shocked, 
it will remain safe from sprouting for an indefinite length 
of time. Almost every farmer has his favorite plan for 
shocking wheat; the conical, the diamond, the square and 
the hand stacks are all practiced. The conical shocks or 
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Dutch oven, are undoubtedly the best, and are easily made, 
and will protect the wheat as long as required. They are 
made by setting up four undies) and around these four 
more, and then around four others, filling’ up spaces, 
until you have twelve bundles set up; then slip the bind 
to the butt end of a large bundle and, opening it oat, spread 
it like a tent all around the shock so as to hide from view 
all the heads. Then gather the butts of the covering bun- 
dles into a close point and bind it with straw. Pull the 
cover down on the heads well, and this shock will withstand 
moisture and winds, It will also be ventilated sufficiently 
to prevent moulding. 

Wheat is usually threshed from the shock, the wagoners 
hauling up as fast as it is threshed. I am by no means 
certain that this is the best method. When well stacked 
there are several advantages to be derived. One is that 
the farmer can wait until the price suits him, for it is a 
matter of regret that but few farmers in our State are 
provided with granaries, so that they are foreed to sell at 
the time of threshing or suffer a greater loss from wastage 
on their wheat, or pay a considerable amount to a wheat 
merchant for storage. Another advantage from stacking is, 
that the wheat goes through a sweat and will keep much 
better, and is not so lable to the attacks of weevil. 

But stacking wheat is a difficult thing to do well, and 
no novice should ever be put to this task. Of all grain, it 
is the most difficult to stack well. The middle of the stack 
must be kept well raised or else the beating rains will drive 
into the stack and greatly injure the grain, Having ad- 
‘verted sufficiently to these causes here and in the previous 
part of this report, we will now briefly consider the last, 
or 

Constitutional causes, prejudicial to wheat, This head 
includes diseases of wheat and insects affecting it. Some 
of these are remediable, but unfortunately most of them are 
not, in the present state of our knowledge, 
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Vegetable Parasites.—If the reader will refer to the first 
part of our work, he will see that we divide the vegetable 
kingdom into two grand divisions. One, the Phenogams, 
that are propagated by seeds, and the other Cryptogams, or 
those having no visible seeds, but are propagated by spores. 
It is the latter class to which I now wish to call attention. 
Had it not been for the invention of magnifying glasses, we 
never could have known the nature of the Cryptogams, but 
by the aid of the glass we know that this humble class of 
vegetation has an organization, birth, life and death very 
similar to other plants. It has its flowers, roots, branches, 
seeds, etc., and though minute, are perfect in all their parts, — 
Mushroom, puff balls, mould, mildew, rust, smut, and 
various others of the kind are samples of Cryptogams. 
Some of these parasites live at the expense of the plant upon 
which they fasten, as mistletoe, mould and many of the mush- 
rooms. The seeds of these parasites are called spores, 
which are a mere dust, microscopic in character generally, 
and are blown by the winds to their place of reproduction, 
or hide themselves in the fine hairs of seeds, or in their 
follicular mouths, and remain ready to germinate when 
moisture and heat are applied. Some of these parasites 
select wheat as their place of concealment and growth, and 
are so exceedingly injurious to the farmer that the attention 
of scientific men has been turned to them for years, try- 
ing to devise some means for their eradication. We will 
first consider 

Mildew—Seab, Spot—Sometimes, in moist, warm days, 
this .proves very destructive to wheat, coming at the 
time of maturity, just as everything is promising to the 
farmer. It is the same that forms a mould on cloth ex- 
posed to heat and moisture, and forms whitish patches on 
cloth or plants. This disease does not often appear in 
Tennessee, being, however, common in the colder Northern 
States. There is no remedy for it. It is a parasite that 
forms on, or rather under, the cuticle of the leaf, and 
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forms a dark colored scab on it, and this will soon destroy 
the leaf, or stem if located on it. It is called scab in some 
localities, and in others spot. ? 
Caries or Black Wheat.—This is a fungous mushroom 
ealled Uredo, and is often mistaken for smut, which it 
greatly resembles. A marke! distinction between them is 
that while a part only of the head, or even of a grain, may 
be affected with caries, it is not often the case with smut, the 
* latter generally involving not only the whole head, but all 
the heads of one stool. ‘|! he spores of this and other mush- 
rooms of the same kind cling to the furs of a grain of wheat, 
and go into the ground with it. It is there taken up with 
the nourishment of the plant and passes into the body. 
When the head forms, the spores that have increased and 
traversed every part of the plant, now attack the grain, and 
the juices that are brought up to feed and develop the grain 
are absorbed by this voracious parasite, and it, growing with 
nourishment, soon fills the places designed to contain the 
berry. There is another marked difference between smut 
and caries. While the smut emits no odor whatever, the 
caries smells very disagreeable—like a spoiled fish. Bread 
made with caries n it will give that smell when broken 
open while hot. Smut can be knocked off by mills, but 
earies, being more tenacious, is not to be got rid of that 
way, and will stick to the wheat with any treat- 
ment short of washing, and imparts its odor to the bread. 
The stalk looks like a smut stalk except being deeper 
green than others, but later on it becomes tarnished. The 
heads are bluish, larger, and more bristly, and the sub- 
stance blackish and greasy to the fingers. The same remedy 
as that applied for smut is equally effective, viz: blue 
vitriol or bluestone, (sulphate of copper). The most -ap- 
proved method is to dissolve two pounds of bluestone in 
two gallons of water and sprinkle this mixture on five 
bushels of wheat until it is thoyoughly wet, then dry and 
sow, or sow without drying. This not only destroys the 
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spores of the mushroom, but it also destroys all diseased 
grains, and so lets the whole crop come up healthy; and be- 
sides, it protects the seed from insects and birds, the blue- 
stone, being poisonous, kills insects easily. Another 
equally effectual way is to dampen the pile with salt water, 
and.then sprinkle it with air-slacked lime. This alse acts 
as: a. fertilizer. 

Smut, like caries, is a parasite mushroom, and destroys 
and replaces the organs in which it is developed. Some- 
times it attacks the leaves and stems, but generally the 
grains. It not only infests wheat but oats, barley and corn. 
The stalks are not easily distinguished in the field from those 
that.are sound, except being a little paler and of a less height. 
Before ripe, the heads are of a grayish color, and as they 
‘ripen they become a dingy black. When broken, smut is a 
black powder and without smell. The sporules are very 
small and are produced within the plant, being carried there 
from the grain by means of the sap. Sometimes a large pro- 
portion of the field is smut, as much as two-thirds sometimes 
being involved. It attacks wheat in wet or dry weather 
alike, and on all kinds of soi]. When a field has been affect- 
ed with smut one year, it is very apt to be affected the next, 
as the sporules are scattered from the affected grain and re- 
main in the soil growing, and pass thence into the next crop, 
even w:.ere the wheat has been treated with bluestone. The 
spores are not injurious to man when taken in as food, nor is 
the straw injurious to cattle. The same treatment that is used 
for caries is good for smut, namely: bluestone, salt and 
lime. . By reference to the description of caries the reader 
will get all the necessary information on the subject. 

Rust, like the others, belongs to the family of mush- 
room, and is developed on the stems, leaves and heads of 
the Graminacee. The spores of this parasite are carried by 
the winds and deposited on the different parts, where they 
soon take root and split,the skin, and the sap exuding 
serves as nutriment tothe excrescence. They are also taken 
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from the soil with the nutrient juices and carried into the 
plant, and wherever they stop they cause the skin to burst, 
and the fungus appears. By referring to the plate, fig. 6, two 
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sections of the stalk will be been seen in which the rust has 
burst open the skin and shows itself on the surface. Fig. 3 
shows the rust plants as they appear under the microscope, 
and Fig. 4 shows them still more magnified. Here they 
have every appearance of the mushroom. As a matter of 
course, when numerous, they extract all the nutrient juices 
for their own support, and the grain shrivels up and is 
worthless. When rust attacks only the leaves, little harm 
is done, but when it is scattered over the leaves and stalks, 
and the weather becomes warm and moist, it grows rap- 
idly and quickly destroys the crop. After the rust begins, a 
complete arrest of the filling out of the grain takes place. 
If the grains are in the dough state when it begins, it is 
better then to cut the wheat; if the grains are in the milk 
state it will not be worth cutting. It rarely attacks wheat 
that ripens early, hence it is better to sow early varieties, 
so it will mature before the hot days aid in the develop- 
ment of the disease. 
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Here, as in 1] the mushroom diseases, well drained and 
well cultivated fields, early sowing and early cutting, are 
the only remedies except for smut, for which we have blue- 
stone. Still, that too, is to a great extent, avoided by this 
plan of thorough cultivation, making vigorous stalks that 
are able to withstand the ravages of these parasites. Some 
suggest sowing salt and lime on the ground, and these being 
powerful stimulants to the growth, no doubt act to advan- 
tage. A distinguished German agriculturist states that 
about six hours before sowing his wheat, he prepared a steep 
of three measures of powdered quick-lime and ten meas- 
ures of cow urine, and poured two quarts of this on a peck 
of wheat, stirring the wheat until every grain was white 
with the preparation. By this he escaped rust entirely, 
although in neighboring fields a great part was affected with 
the disease. He has followed the practice for many years 
with complete success. It is probable this stimulating mix- 
ture made the growth of the plant so vigorous it escaped by 
its own inhcrent strength. A top dressing of stable manure, 
followed by harrowing, will have the same effect. The 
Hebrews considered this disease a special dispensation of 
Providence for the sins of the people. The Romans sacri- 
ficed a red bitch to the goddess Rubrigo to stay the hand of 
the destroyer. If this would effect any good result, would 
it not be a good idea to sacrifice a few of all colors? 

Cutting wheat while affected with rust seems to destroy 
the parasite, and what juices remain in the straw go to fill 
out the grain. Good wheat has been saved in this manner 
that would have been worthless if left in the field to get 
ripe. 
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CHAPTER XX. 
INSECTS INJURIOUS TO WHEAT. 


We will give only a passing notice of those insects that 
have never troubled farmers in Tennessee. The list is a 
fearful one, but fortunately tuey, as a rule, are confined to 
eold, damp climates. By consulting the appendix, it will 
be seen that but few have committed depredations here, 
neither the Hessian fly, weevil, joint-worn, grasshopper, nor 
“fleas,” as mentioned by one gentleman. Of these, far the 
most formidable and general is the Hessian fly—(Cecidomyia 
Destructor.) _fly was not known America previous 
to the Revolution, and got its name from the Hessian sol- 
diers, who were supposed to have introduced it. It traveled 
at the rate of twenty miles a year, until the whole United 
States became infested with it. It does not affect the whole 
country at once, but seems to ravage one section for a few 
years, and then disappears, and may not return for several 
years. It is smaller than the mosquito, which it greatly 
resembles. The female deposits its eggs on the blade of 
the young wheat before frost, where they appear like minute 
reddish spots, one - fiftieth of an inch in diameter. The 
eggs hatch in a week, if the weather is warm, and produce 
small, white maggots, wain pass down eaf until they 
reach the joint, where they remain until the pupa, or coc- 
coon, is formed. These maggots suck the juices of the 
plant, which withers, though there may be several tillers 
from the same stool that make vigorous stalks. In the 
spring the young “fly” issues from the pupa, and again 
deposits eggs on the wheat, and the young maggots of the 
spring crop fasten on the upper joints, and again the work 
of destruction begins. The injuries of the fly are noticed 
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by the withered or broken straws to be seen all over the 
field, and this destruction is sometimes so complete the har- 
vest is worthless. The joints where the maggot rests be- 
come swollen, and dispose the stem to break with the slightest 
wind. It does not penetrate the stalk, but rests in the boot 
of the leaf and stalk, or sheath. Various insects prey upon 
these maggots, and thus save immense quantities of wheat. 

These insects are so numerous that,*it is said, not more 
than one-tenth of the Hessian-fly eges ever hatch. The 
Platygaster family and Ceraphon Destructor are the names 
of these silent friends of the farmer. No remedy has yet 
been discovered for the “ fly.” Late sowing, so the wheat 
will not rise out of the ground until after the frosts have 
destroyed the fly, is the most effective way of arresting its 
ravages. Thorough tilth, producing vigorous plants, also 
conduces to the protection of the grain. Selection of wheat 
that has a strong silicious straw, will protect it from being 
penetrated to the sap. The Mediterranean was at one time 
considered fly proof. A fertile soil, rich in all the elements 
necessary to mature the wheat early, is spoken of; also, 
soaking the wheat in stimulating substances, and rolling in 
guano, plaster, lime and ashes, have all been recommended. 
Grazing with sheep is said to destroy the eggs, but they 
hatch so quickly, it would be a difficult matter for them alt 
to be destroyed before being reached by the animals. It 
ean hardly ever be wholly destroyed, as the laws of equi- 
librium between animal and vegetable life are such they 
cannot be set aside, and all we can hope is to keep the fly 
within limits. It has been said the “fly,” by stimulating 
the farmers to a better system of farming, has been an actual 
advantage to the country. 

The Joint-worm.—This is a worm that infests the joints 
of wheat, and in some sections proves more destructive to 
wheat than all other insects, including the Hessian fly, with 
which it is often confounded. .The insect is very much like 
the fly, but lays its eggs in the spring on the leayes, These 
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eggs hatch and drop into the sheath, and instead of remaining 
here, as do the maggot of the Hessian fly, they penetrate the 
joint, causing a swelling. The worm interferes with the 
passage of the sap, besides devouring all it needs, and then 
the stalk becomes brittle, and is easily blown down. It re- 
mains in the straw during the autumn and winter, and going 
into the ground the next spring, undergoes the usual changes, 
and becomes again a fly, to renew its depredations. Wheat 
straw affected with it should always be burned at the 
thresher, as this is the only way even to mitigate the evil. 
Weevil: (Calandre Granaria).—After wheat has been 
passed through all the perils of harvest, and escaped all the 
ravages of insects, diseases and storms, the farmer, having 
stored it in the bins, feels that at last he is rewarded for his 
toils, and his troubles are over. But sometimes when he 
visits his treasure he finds a funky smell, and notices a 
minute white dust all over his wheat. Pressing a grain, he 
finds it will easily crush in his fingers; ia fact the wheat 
grain is a mere shell, partly filled with dust. The result of 
his labor is gone, and the enemy he had watched and fought 
so persistently, has found an entrance to his domains. A 
small black beetle has Jain in wait during all the cold months, 
being a lover of warm weather, and as-soon as the wheat 
is stored, it comes out in myriads, and the female bites a 
minute hole in a grain, and deposits therein an egg. These 
insects penetrate the heap in all directions, going to the 
bottom of it; and when it is reflected that each female will 
lay thousands of eggs one may imagine their destructive- 
ness. ‘These eggs soon hatch, and young maggots begin to 
bore into and eat the starch. They continue to do this un- 
til grown, and by this time the grain is about exhausted, 
and then the worms go into the pupa state, and in six or 
seven weeks become weevils or beetles, which eat their way 
out of the grain, and go into some cranny for the winter. 
The best method of getting clear of them is to store in 
some other place for a year or two, or fumigate the with bin 
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burning sulphur. Some farmers sprinkle air-slaked lime 
on the wheat, and yet others sprinkle it- with salt. Both 
these remedies are effectual, but the sulphur will be suffi- 
cient. There are many other parasites that trouble the 
wheat farmers of other States, but this closes the list men- 
tioned here, and we will only call attention to a tew others, 
that the community may be on the watch for them. 

Chinch Bugs.—The terror of all the Northern States, 
They destroyed nearly all the wheat in North Carolina from 
1785: to 1809, and have troubled the State occasionally since 
They are small beetles, black, with white wings, and make 
their appearance. about the time of the ripening of wheat. 
They very soon destroy the crop, and then pass into any ad- 
jacent fields, and attack corn, oats, barley, or rye. They 
travel like grasshoppers, going from farm to farm in the 
course of their destruction. Dry weather favors them, while 
wet weather destroys them. 

Midge (Chorodomus) isan insect allied to the Hessian fly, 
and in the Northern States is very destructive. They resemble 
common gnats, and hide during the day in the wheat fodder, 
but at night issue forth in clouds, and cover the heads 
about flowering time. They deposit their eggs in the husks, 
or glumes, of the head, and here they hatch. When the 
grain forms, or begins to form, the larve of the insect that 
have hatched out feed on the grain until it is destroyed. 
When only one or two larve are in a glume, or husk, the 
grain to some extent is developed, but if nine or ten are on 
it, all the juices, intended for the development of the grain, 
go to the worms. When grown, these larve double them- 
selves up, and, like mites in cheese, spring to the earth, 
where they lodge until the next spring, when they go 
through the stage of pupa, the chrysalis, and lastly the fly, 
ready for a repetition of their ravages. In Maine alone, in 
one year, they caused the loss of one million dollar’s worth 
of wheat. Let us hope this pest will not reach us soon. 

The Wire-worm, a product of the common Jack-snapper, 
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a common bug, drives into the roots of wheat, and remains, 
greatly to its injury. 
This ends the list of animal parasites we have to con- 
tend with, except the grasshopper that has proved so 
terrible to the farmers of the North-west. It has been on 
us only to a very limited extent, being free on account of 
our geographical position. It will hardly ever prove for- 

midable, 

In regard to these evils, the watchfulness of the 
farmer should be unceasing. We may take any measures 
we please, but failure will mark them all, unless we use the 
most sensible methods of culture. Whatever will conduce to 
make a large paying crop of wheat, will tend to protect it 
from the depredations of both vegetable and animal para- 
sites. So the interest of the farmer is here advanced in a 
double way. No great outlay for remedies is required that 
will be a total loss to the farmer, but everything to be ap- 
plied adds just that much to the value of the crop. It isin 
this way it was justly said the farmers of Long Island, 
when the Hessian fly first made its appearance, from being 
very slovenly farmers, reaping a very scanty return for poor 
work, in their efforts to overeome the fly, became in time 
the most intelligent and successful farmers of New York. 
In the appendix it will be seen much is said in regard to 
the disposition of straw. Some let it rot where threshed ; 
some spread it on galied places; some rick or stack it for 
stock, and others burn it to destroy insects. Taken alone, 
wheat straw is very nearly worthless a manure, while, 
with manure, it will assist as an absorbent in making very 
rich compost heaps. It is also a fair feed to allow cattle to 
go to at will. Scattered on the ground, it amounts to sim- 
ply, or nearly, nothing. Besides, it is an harbor for the 
concealment of all manner of insects, and will form a nucleus 
the next year for their depredations. A highly intelligent 
farmer of Middle Yennessee stacks carefully all the straw 
and chaff, the separators used for threshing throwing them 
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out together, and during the winter he makes large “racks,” 
by crossing rails on a pole on the poor places on his farm. 
He fills one after another of these racks with the straw, and 
turns all his loose stock—cattle, sheep, mules, or horses— 
into the enclosure, and continues to fill the rack, and let 
them eat until, from the droppings of the stock, and the 
treading into the ground of loose straw, the soil is rich with 
manures. He then removes the rack to some other spot, 
and takes it through the same process. As soon after its 
removal as the ground will admit, he breaks up the land, 
turning under all the accumulations, and then sows it, as 
soon as the proper times arrives, with oats, clover and orch- 
ard-crass, This gives it a turf,and the vivifying influences 
of the clover gives it a new soil. In this manner be has re- 
stored all the worn places on his farm, and they no more 
remain as eye-sores. This is, beyond question, far better 
than either burning or scattering ; besides, it it the best way 
to stop gullies. 
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APPENDIX. 


Schedule of Questions Sent Out and Answers Recewwed. 


NAMES OF oo POST OFFICE. COUNTIES, 
SO PE 3 1 Oh 0 ee | ' 
2. Wm. Williams............-.| Edgefield 0.0.0. ssse sees Davidson. 
3. Robt. P. Rhea.. Sone ghElOUMEVANE: “cssecsteunehsl es Sullivan. 
4, Jae. H. Patton .coescsssseees| "Trezevant .......ssseesseees Carroll. 
Dah eLAMASAY secn ce cosets bss 'Jacksboro ..............-.+-.|Campbell. 
Ga Ps Aa Mirehele Tei ces ee te WAS WED rer eres w te reece eee Marion. 
fe Ma Rann Oth vecseses sth os Strawberry Plains......... Jefferson. 
BO NAGEL OGRE otk cu sah is OoltGwahivesis.ccteacocceet James. 
Oubte He Matlock, css. -secs (Riceville... sss. .20+.++0.|/MeMinn. 
LO; Geowd, Allman, i... ::sess Cornersville......2.... 0.0065 |Marshall. 
SE SM AWioodallrscste, cc. : |\Nashvi lle .....:............| Davidson. 
Par Hen sR ANP. 2686. cca, 3 Zycens By cvs bs it fed ae ae a fae ‘Meigs. 
Hse e Pe aVV ttt antsy yeaa ce \Brownsville is. cocstee. ses: Haywood. 
TAS Witt VOUNSON. 020: 025-sa4 Clarksburg ................../|Carroll. 
ieienry ‘By Clay...) 00k.. iNew Canton.................|Hawkins, 
16. Joseph Matthews ......... Athens) iiss... i acess McMinn, 
Acer Peo WOO DEE, oi): <\.2sdecaut Witt’s Foundry... w-w+--s Hamblen, 
18. W. P. Smallwood ......... Paris .. eee elon 
10. ES Ca hittaker,.2..cs.000. iNew Market ..............\defferson. 
AR I A et ae ‘Stephens Chapel . sabe seiciats Bledsoe. 
21. Cockrill & Hicks.......... Nashville ............+.+++.-.| Davidson. 
at Law a NY ot Pes ee Woe BGT 20. ... 20 oe oose0e be Minrin, 
23. H. H. Lovelate... EN .G 0 Coe ee nee em EL) 
24. J. A. Campbell... BU encase Murfreesboro... 000 Rutherford, 
DOMED ds COOK yen ve. eee ee MABEL) .cc4.- .psccadacmocee | MUMEFOR, 
26. Ham Hord...... sence NOW Genton........ seoees ee | Hawkins, 
Bhs, We Mo Chath... coer. eranklan’. vases coe wvesvee| Williamson, 
28. Unsigned... | 
29. J.C. Mur phy... pee Sane SSVICLVUUE usin cevwsrnvanel Sevier. 


380. W.F. Anderson..........6 
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NAMES OF CORRESPONDENTS. POST OFFICE. COUNTIES. 
ol, A. J. Halliburton......... Murfreesboro...........06 Rutherford. 

32. 9. Eh. Titylor., .ccs00.scncesn: | SEOWNSVINLG 5 20-0.0s0seneeen- Hay wood. 

33. John Alley..................-|Walnut Valley............ Sequatchie. 

34, W. E.. Kucker.............. Cleveland x .nis-.'.. ccseseaes Bradley 

30. Elijah Dougherty......... Baker's Gap.!t..p.secnteecss Johnson 

36. James Lamon............. Chattanooga... ic yeceeo Hamilton. 

ol. Winsk.darratt..ns.... 0c: 

Be. Wise Peake 16... spt. cower. Pinkhoook Landing...... Meigs county, 
39. §. R. Saunders..........:5.. 

40. Daniel Haynes............. Eldynes’ APO... assem Union. 

41. James M. Stewart......... Pena p25 ctl naesian nears Sequatchie. 

AD Vrby. BOyd..c.: «=-0+2cse<se IBENtON .csdscsiees st ieescesods Polk 

Ae EA PB cain onc anee aotcaee Maynardville...............| Union. 

AAS PAR ONG Bl nimig ners. are. Cleveland is:.t.ss..+ ieestee Bradley county. 
45. H. C. Anderson............ Caroling Pi 'Ohsissisce weet Haywood county. 
AG oI Ab DoF lO 5s scone - edecs eH DADELFID BS sicccesedsvestvs os Jefferson. 

47. David McCrosky........... Cleveland... .02cscse1.0x- Bradley. 

48. Joshua (soode.............. Bum tswilll@ ae. ce sree coneeee Scott. 
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QUESTIONS AND ANSWERS. 


Please give me the principal varieties grown in your 
county ? 


. White and Walker. 

. Boughton, Fultz, Deihl and Mediterranean. 

. Mediterranean, Boughton, White, Blue-stem and others. 

. Red-chaff, Little Red, May and Purple-straw. 

Tappahannock, Bearded Quaker, Fultz and Walker. 

. Boughton, Fultz, Walker, Spring-bearded and Harris. 

. Tappahannock, Boeghton and Fultz. 

. Boughten, Golden-straw and White. 

. Boughton and White. 

. Tappahannock—miscalled Boughton-Fultz, and 2 dozen ether va- 
rieties with local names. 

. Fultz, Boughton, Amber and May. 

2. Boughton and White, 

. Early May, Red-chafi and Tappahannock. 

. Red-chaff, Mediterrannean and White. 

. Lancaster, Red Quaker, Boughton and Fultz. 

. Boughton, Purple-straw and White, are all that are successful 

. White, Quaker, Walker, Fultz, Boughton, Tubman, etc. 

. Tappahannock and Red May. 

. Boughton, Fultz and Lancaster. 

. White, Walker and Italian. 

21. Amber, Fultz, Boughton. 

. Walker, Boughton and Fultz. . 

. Tappahanock, Red-chaff and May. 

. Fultz, Walker, Boughton, Genessee and Mediterranean. 

. Boughton, Walker, Harris, Mediterranean or Cuba, Orleans and 
Fultz. 

. Mediterrannean, known here as Penn, and Red-chaff. 

27. Boughton, May and Amber. 
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. Red May, Tappahannock, Red-chaff, White Bovers. 
. Tappahannnock, Fultz and Walker. 
. Boughton, Walker and Blue-stem. 
. Red May, Red-chaff and Tappahannock. 
. Red May, and Red or Golden-chaff. 
33. Moore or Mere White, Walker and Orleans. 
34. Boughton, Pennsylvania, White Orleans, Quaker and Walker. 
39. Boughton, Walker, Lancaster, Bearded-white and Fultz. 
36. Boughton and White principally. 
37. Red May, Red Chaff, White Boughton, Tappahannock. 
. Boughton and Fultz. 
Walker, Red Fultz, Purple-straw and Mediterranean. 
40. White or Blue-stem, Walker and Fultz. 
41, Walker, Mediterranean, Orleans and Fultz. 
42. Fultz, Red Boughton and White. 
43. Walker, Boughton, Blue-straw, Red. 
44. Boughton, Golden-straw, Fultz and Walker. 
45. Red May, Tappahannock and Red-chaff. 
46. Boughton, Fultz, Tappahannock, Capron and Walker. 
47. Boughton, Fultz, Walker, Orleans, Golden-straw, (limited), Wheat 
limited. 
48, Very little in the county. 
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Which variety is best suited to your soil and climate. 


1. White is preferred. 

2. Fulz and Boughton, and I am pleased with Jennings. 

3. Mediterranean. 

4, Red-chaff, Red May or Purple-straw. 

5. Tappahannock and Quaker. 

6. Walker is least liable to disease, but all other varieties do well, when 
free from disease. 

7. White wheat generally, or Fultz. 

. This question is hard to answer correctly—Boughton is most sown. 

. The above variety. 

10. The Tappahannock commands most; Fultz yields most bushels—each 

have enemies who claim theirs best. 

11. Fultz. 

12. The above. 

13. Early May. 

14. Red. 

15. Lancaster, Red and Fuliz. 

16. The above varieties. 

17. Quaker, White, Boughton, Walker and Fultz; all do well. 

18. Tapahannock. 


IN TENNESSEE. 183 


. Fultz. 

. Walker aud Italian. 

. Amber and Fultz. 

. Walker stands freeze best, but Boughton gives best quality and yield, 
. Tappahannock, 


. Walker and Cuba; all named sometimes do well. 
. Mediterranean. 
. Fultz, Amber and Boughton. 


28. Red May and Tappahannock. 


tet 
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. Tappahannock. 
. Boughton or Walker. 
. [cannot say positively. May wheat has been longest in use and freest 


from disease. 


. L have succeeded best with Red-chaff. 
. Moore; don’t know its generic name. 


Boughton and Pennsylvania White. 


. All varieties named do well, but Fultz preferred by most farmers. 
. So far as my experience goes Boughton is best. 

. White Boughton. 

. Those who have tried both prefer Fultz. 

. Purple-stem and Mediterranean. 

. White or Blue-stem—same wheat. 

. Walker, Orleans and White. 

. Both well adapted to climate and soil; Boughton and White. 

. Red. 

. Golden-straw. 

. Red May, earliest, seems best, but Tappahannock yields most. 

. Tappahannock and Fultz. 

. Boughton and Golden-straw for strong lands; Walker and Fultz for 


thin, 


. White. 


Varieties preferred by millers? 


. White; other varieties are not used as much as white, 
. Boughton and Fultz. 
. Boughton. 


Red May Wheat. 
Tappanannock and Fultz. 
Boughton and Walker. 
White, as they pay most for it. 
Boughton. 


. Same varieties. 
. Any first-class white wheat. 
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at 
12. 
13. 
14, 
15. 
16. 
a7: 
18. 
19; 
20, 
21, 
22. 
. Red-chaff makes largest yield. 

. Walker. 

. Boughton, Walker and Spring Wheat. 

. White varieties. 

. Amber. 

. White by 10 per cent. in bushel. 

. Tappahannock. 

. Boughton and white. 

. Red-chaff preferred by some, cannot say which is generally. 

. Red-chaff. : 

. White. 

. Last two above-named. 

. No flour manufactured but for home use, not much difference 


Ue 
2. 
3. 


Fultz. 

Boughton and white. 

May. 

Red makes finer than Mediterraneam 
Boughton. 

The same. 

White and Boughton. 
Tappahannock. 

Boughton. 

White. 

Amber. 

Walker and Boughton, perhaps the latter. 


varieties. 


. It is most preferable by millers. 
. Red May or Red-chaff, 

. Divided. 

. Walker and Red. 

. White or Blue-stem. 

. White. 

. Boughton and White. 


. Same, it makes more and better flour. 
. Some prefer White, others Red. 

. Walker or Amber. 

. Boughton and Golden-straw. 

. White. 


Is there any Spring Wheat grown, and to what extent? 


Very little, if any. 
None. 
None. 


n 
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. None. 


None. 
None. 


. None. 

. None. 

. None. 

. None. 

. None. 

. None. 

. None. 

. None. 

. None. 

. None. 

. None. 

. None. 

. None. 

. None. 

. Very little, not satisfactory. 
. None. 

. None. 

. Half the crops of the county are Spring Wheat. 
. None. 

. None raised, tried and failed, 
. Small amount, and inferior. 

. None. 

. None. 

. Failures. 


None, tried and failed. 


. None. 

. None, to my knowledge. 

. None worth noticing. Don’t do well. 
. No Spring Wheat raised here. 
. None. 

. None, that I know of. 

. None. 

. None at all. 

. None. 

. None. 

. Very little. 

. None. 

. None. 

. Very little. 

. None. 

. Very little. 
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What kind of soil is best adapted to the growth of wheat? 


. Our district is usually gray limestone, rather red and black soil. 
. Rich land the most, poor land the best grain. 

. Gravelly and slate. High. 

. High thin land. 


Limestone, stiff sub-soil, rich loam. 


. Clay loam. 

. Mulatto. 

. Our high mulatto. 

. Gravelly loam with stiff clay sub-soil. 
. Rolling and gravelly land. 

. Upland land. 

. Our mulatto land is said to be best. 


. Land with clay foundation and fresh land. 

. Upland with clay sub-soil and river bottom. 

. High rich ridge land. 

. Strong sugar tree and beech land lying fair to the sun. 
. Clay. 

. Limestone clay. 

. Limestone soil and mulatto soil. 

. Clay. 

. Red mulatto. 

. Clay sub-soil. 


. Lime and river loam. 

. Limestone clay. 

. Gravelly loam. 

. Dry, rich land containing the most lime. 

. Limestone mulatto. 

. Red mulatto. 

. A dry alluvial soil. Bottoms would do well if drained. 

. I succeed well on rich loam, well drained. 

. Loose gvavelly upland. 

. Limestane first, black gravelly ridge land second, slate third. 
. All lands lying fair to the sun where the soil is good. 

. In my experience river bottom and alluvial mixed with sand. 
. High loam. 

. Red mulatto and black gravelly land. 

. Medium upland. 

. Blackhaw, heavy soil land hard to manage. 

. Strong limestone. 

. Red clay pan. 

. Limestone or valley clay.. 
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44, Land underlaid by deep red sub-soil. 

45. Clay soil with black pebbles mixed has made most for me. Pipe clay 
is good. 

46. Gravelly upland. 

47. Gray gravel, strong soil for quantity. Fertilizers improve. 

48, Limestone. 


After what crop does wheat make the largest yield? — 
1. Clover. 
2. Depends a great deal on the season; am unable to tell. 
3. Red clover. 
4, Tobacco, clover, oats. 
5. Red clover. 
6. Clover. 
7. Clover and perhaps tobacco. 
8. Clover and peas. 
9. Clover. 
10. Some say cotton. I prefer clover, though all depends on thorough 
preparation. 
11. Clover first, then potatoes, and then late millet. 
12. Clover. 
13. Clover. 
14, Clover and tobacco, 
15. Clover. 
16. Clover plastered the previous spring. 
17, Tobacco and clover. 
18, Clover and peas. 
19. After oats that have followed corn. 
20. Clover; my experience is after corn. 
21. Clover. 
22, Clover and peas turned under in July or August. 
23. Tobacco. 
24. Clover. 
25. Clover beyond a doubt. 
26. Clover. 
27, Clover, clover, clover. 
28. Peas, tobacco and cotton. 
29, Corn upon which cow peas are raised and turned under, clover and 
turned under, 
30. After clover. 
31. Cotton decidedly. 
32. Clover decidedly. 
33. Clover. 
34. Clover and timothy, péas and tobacco. 
35. Clover. 
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. Clover turned over; grass and stubble better than corn. 
. Clover always, 

. Clover. 

. Clover. 

. Clover, 

. Clover. 

. Clover. 


. Clover and cow peas. 

. Clover fallow. 

. Stable manure or red clover. 
. Stock peas after oats. 

. Clover. 


What is the relative yield of wheat on clover, fallow, corn, 


or tobacco land? 


ANaarwrownh 


. From 8 to 20 bushels, 

. Am disappointed in sowing wheat after clover. 

. About 8 to 9 bushels. 

. Clover or tobacco, 20; corn or fallow land 12 bushels per acre. 

. Clover 15, fallow 12, corn 8, cannot answer as to tobacco. 

. Twenty per cent. in favor of clover land. 

. Clover 15, fallow 10, corn 8, tobacco, don’t know. 

. Wheat after clover, from 20 to 35 bushels; fallow, 10 to 15; from 
corn, from 6 to 8; no tobacco cultivated. 

. Clover over corn from 50 te 200 per cent.; no fallow or tobacco. 

. Twenty bushels per acre in well prepared clover land; no tobacco 
raised only in small patches. 

. Don’t know. 

. Clover will double corn land; we raise no tobacco. 

. Clover best, cotton next, corn, etc. 

. Clover, about 10 bushels; tobacco same; corn, about 6 bushels per 
acre. 

. Little or no fallowing; proportion—3 clover, 2 tobacco, 14 corn land. 

. Clover about double any other. 

. Clover, 8 to 30 bushels; corn, from 4 to 10. 

. Clover 100, corn 80, tobacco 90. 


. Clover land, 8 bushels; corn same; we rarely sow fallow; tobacco not 
cultivated. 

. Clover 25 per cent better than corn; no tobacco land. 

. Fifteen bushels on clover, 12 on fallow, 6 on corn, have not tried 

tobacco, 


23. 
24. 
20. 
26. 
27. 
28. 
29. 


30. 
31. 
82. 
33. 
34. 
35. 


36. 


37. 
38. 
39. 
40. 
41. 
42. 
43. 
44, 
45. 
46. 
47. 
48. 
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Clover, 12 to 15; corn, 8 to 10; tobacco, 15 to 20. 

Clover, 10 to 12; corn, 5 to 6; fallow, 8. 

Clover 1; corn 4, unless corn follows clover, then 4. 

Twenty-five, 15, 8 and 15 bushels. 

Can’t answer satisfactorily. 

Clover or fallow yield double corn without cow-peas; no tobacco 
land. 

Clover, 12 to 18; corn, 6 to 10 bushels per acre. 

But little clover cultivated here; and no tobacco until recenily. 

Raise no tobacco; corn land preferred to fallow. 

Clover 15, corn 10. 

Not prepared to answer. 

Clover-fallow is far best, 40 per cent.; no tobacco raised of conse- 
quence. 


Clover, 18 bushels; fallow in prime condition, same; no experience 
with tobacco. 

Twelve or 15 bushels. 

Clover, 11 to 12; fallow, 8 to 10; corn, 4 to 6. 

Clover, 334 per cent. better. 

Clover, 14 per acre; corn or fallow, 8 to 10. 

Clover, best by 25 or 50 per cent. 

Clover, 33 highest. 

Eight to 12 bushels. 

In proportion, 10, 7, 6, 5. 

Our yield from 6 to 20 bushels, as the land is good or bad. 

Safe to say 2 bushels to 1. 

No test worth reporting. 

Not much difference between clover and tobacco land. 


What is the best yield, and what the average per acre? 


. About 12 to 15 bushels, 
. Twenty bushels and 10 bushels. ' 


os 


. Purple-straw, 12 bushels. 

. An average of 42 bushels in a ten-acre field. 

. Thirty-five bushels; average 6 bushels. 

. Best, 24 bushels; average in ten years, 11 bushels. 

. Thirty bushels; average 8 bushels. 

. Forty-five bushels best yield ; 6 bushels average for county. 
. Twenty-five bushels for some years; I hear of 30. 

. In 1876, 36 16-60 bushels; in 1877 the average will be 12. 

. About 25 bushels; average 6, 

. Twenty bushels; average 8. 
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14, Twenty bushels; average 6; mostly corn Jand sown. 

15. Thirty-seven bushels in 1857 ; average below 7. 

16. Best, 30; average, 5. 

17. Forty bushels, but this is not common. 

18. Thirty-five bushels; average 8 bushels. 

19. Forty bushels; average of county, 5 or 6 bushels. 

20, Sometimes 30 bushels; average not over 7. 

21. Twenty bushels; average 10 bushels. 

22. A wide range, 2 to 30 bushels per acre; average 10. 

23. Thirty-five bushels; average 10 bushels. 

24. Best, 20 bushels; average 10 bushels. 

25. Twenty, best in county. 

26. Twenty bushels often made; average 7 bushels. 

27. From 3 to 85; average about 8. 

28. About 25 bushels; average 7. 

29. Best, 25 bushels; average 9 bushels. 

30. Eighteen to 20; average from 7 to 19. 

31. Clover best} cannot state average yield. 

82. I have made on clover 82 bushels per acre; average in connty § 
bushels. 

. Average per acre, 72. 

. Forty-one and 86 bushels on well prepared Jand. 

. Best, 25 to $0 bushels; average not more than 8. 

86. Best, 80 bushels; average 8 bushels. 

87. Best, 25 bushels; average 12 bushe's. 

38. Best, 20; average 8. 

39. Best 29%, Golden-chaif; average 7& bushels. 

40. Average, 8 bushels. 

41, Twenty-five bushels; average 7 bushels. 

42. ‘Twenty-five best; average 7 bushels. 

48. Twenty; average 5. 

44. Best yield by myself, per acre, 67 17-60 bushels, Golden-straw. 

45. Very bost, 88; average 9 or 10. 

46. Best, 40 bushels; average, 5 to 7. 

47, On small plai, 67 bushels; others, J& bushels. 

48. Best, 15 or 205 average Li bushels. 
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To what diseases is wheat liable, and what remedy do 
you apply ? 
1. Smot; soak thegrainin biue-stone. 
. Rust, none. Smut, sulphur and copper. 


. Joint-worm, spot and rust; apply no remedy. 
. Bmut, use bine-stone. Rust, sow thick and early, 
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. Rust, smut, spot, Hessian Fly; no remedy for rust or spot, blue-stone 


for smut. 


. Rust, smut, spot; use no remedy, but blue-stone is remedy for sraut 


or salt, 


. Smut, remedy blue-stone ; rust and fly, no remedy that I know. 
. Rust, on lowland spot; I know no remedy for either. 
. Rust, spot and smut, and occasionally joint-worm ; bluestone for smut, 


superior culture and manure for others. 


. Smut and rust, blue-stone for former, nothing for latter. 
. Rust and smut, blue-stone for smut. 

. Rust and spot, no remedy. 

. Rust and smut, blue-stone. 


Scab, rust and smut, blue-stone for smut. 


. Smut, spot and scab, blue-stone for smut. 

. Smut, rust and fly, use blue-stone to prevent smut. 
. Rust and smut, blue-stone for smut. 

. Smut and rust. 


Smut and spot, blue-stone or lime for smut, ‘spot no remedy. 


. Smut, and blue-stone for it; rust and spot. 


Rust, and let her rust. 


. Spot and rust, smut, worms, ete., best remedy $s ‘lime sewn on land 


liberally. 


. Smut, blne-stone. 

. Rust and smut, well matured seed and blue;stone for Jatter. 

. Smut and rust. 

. Fly, rust, spotand ose stock. 

. Rust and smui, early sowing and blue-stone. 

. Rust, drain your land; smut, early sowing and sblue-stone. 

. Smut, rust and spot, blue-stone for smut. 

, Rust, anfl no remedy. 

. Smut, blue-stone. 

. Rust and smut, sow early for former, blue2stone for‘latter. 

. Rust, smut and spot, no remedy known. 

. Rust, smut, fy and mildew; blue-stone for smut. 

. Rust and spot, no remedy. 
. Spot and smut, only once in ten years, ‘and that year soaked my wheat 


in biue-stone. 


. Bust and smut, diue-stone for latter, Wor former fully ripe se2d. 
. Smut and rust, blue-stone for smut. 

. Rust, 20 remedy. Smut, blue-stune. 

. Smut and rust semetimes, clover and grass ‘sure. 

. § out, rust and spot, blue-stone for smut. 

. Rust, smut pnd spot. 


Rust and smut. 
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44, Early sowing for fly Sept. 10, in ashes for rust, salt and blue-stone for 
smut. 

45. Rust is our greatest enemy, can only succeed as we can prevent 
smut. 

46. Rust and smut, also fly. For fly sow as late as October. Rust is an 
atmospheric influence, chloride gas is the remedy; for smut, sow 
when the ground is very dry. Blne-stone is worth nothing. 


47. Rust, scab, smut, salt, lime and blue-stone. 
48. Rust and spot, blue-stone. 


Are you troubled with insects, to what extent, and what 
is your remedy ? 


1. Grub worm, blue-stone is a preventive. 
2. 
3. Yes, considerable; none. 
4, Hessian fly and grasshoppers. 
5. Yes, Hessian fly. Remedy, pasture close with sheep. 
6. Not to any serious extent. 
7. Nothing but Hessian fly and weevil, no remedy. 
8. We have never had much trouble from insects. 
9. Joint worm to limited extent, no remedy tried. 
10. Very little. 
11. Am not. 
12. None, except fly, which only injures early sowed wheat. 
13. So little no remedy is applied. 
14. We are troubled with them. 
15. Fly, jeint worm; no remedy for latter, sow after frost for former, 
16. None. 
17. Early sown wheat subject to fly. 
18. Doubtful. 
19. Hessian fly on early wheat, not on late. 
20. Hessian fly in fall at times, no remedy, 


21. Fleas, and pennyroyal. 

. So far not troubled. 

. Hessian fly, sow after frost. 

. Fly occasionally, on foul land especially. 
. Blue-stone for smut. 

. Fly, joint worm and weevil, no remedy. 
. Fly, sow after frost and you’ll escape. — 

. Fly and worm cutting top joint. 

. Fly if sowed before frost, preventive better than cure. 
. Fly, no remedy. 

. To no extent that I know of. 
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. No trouble. 


. No trouble noticeable. 


34. Fly, only insect, an hat only in a dry winter. 
35. Hessian fly only insect, no remedy. 
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. Only once in ten years, and then it was grasshoppers. 

. No. 

. Fly, and no remedy. 

. Not much. 

. Lam not. 

. Fly in fall. 

.. Yes, fly, no remedy. 

. No trouble. 

. Never to any extent, 

. No insects have troubled us. . 

. Fly principally, sow your wheat about the middle of October. 
. Insects not troublesome ; remedy, good soil well prepared. 
. Sometimes _, no other insect. 


What is the most approved time of sowing? 


. September 20 to October 20; I’ve known good wheat up to December 
20; early sowing best. 
. Last of September and October. 
. September 20 to October k0. 
From October 1 to 20. 
September. 
October 1. 
September 20 to October 20. 
. September 15 to October 15. 
. September 15 to October 16. 
. Earlier the better; prefer sowing in September. 
. Octeber 1 to November 15. 
. About October 15. 
. October 1 to 18. 
. October 1. 
. September 20 to October 15. 
. First ten days in October. 
. September 25 to October 15, to avoid damage from the fly, 
. October 1 to 15. 
. September 15 to October 15. 
. October and November. 
. October. 
. September 10 to October 10, 
. October 1 to November 15, 
. Early Fall, 
13 
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25. September 15. 

26. September 15 to 30. 

27. October 1 to 15. 

28. September 15 to October 20. 

29. October 10 to O@tober 25. 

30, October 1 to October 31. 

31. October, but often neglected; result, winter killing. 
32. September 15 to Octover 15. 

33. October 1. 

34. September 5 to October 

35. September 

36. September 10 to October 10, never later. 
37. October 1. 

38. October. 

39. Last of September to October 15. 

40. White or Blue-stem, from October 1 to 10. 
41. October 1. 

42. In October. 

43. October, new moon. 

44, Karly in September as possible, is best. 
45. October 10 to 25; often as late as December 10 and 15. 
46. October 1 to November 15. 

47. About the first of October. 

48. September; the full moon. 


Which is the better plan of sowing—drill or broad-:ast ? 


1. Drills are not used in this district. 
2. Drill. 
3. Drill. 
4, Broad-cast; when the drill is used, apt to rust. 
5. Drill, it don’t freeze so much in winter. 
6. Broadcast is the only mode here. 
7. Have no experience with drill. 
8. By drill. 
9. Drill decidedly. 
10. I am satisfied by drill is preferable. 
1) Drill: 
2, Drill. 
3. Drill. 
14. Broadcast; have not used drill. 


. Broadcast. 

. Drill, emphatically. 

. About same if ground is prepared well. 
. Drill. 
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19. Broadcast, and seed plowed in. 

20. Broadcast; don’t use drill. 

21. Drill. 

22. Drill, unqualifiedly. 

23. Drill. 

24. Drill. 

25. Broadcast. 

26. Have not used the drill; little difference. 

27. Drill, if land permits. 

28. Broadcast. 

29. Broadcast, if as well prepared as for drill. 

30. Drill. 

31. Broadcast , have not used drill. 

32. Drill, if possible. 

33. Broadcast exclusively ; think, however, drill is the best. 
34, Drill, when ground is in condition. 

85. Broadeast; drill not practiced ; best farmers favor drill. 
36. By drill the yield is a quarter more than broadcast. 
37. Broadcast is preferred. 

38. Drill preferred. 

39. Drill. 

40, Dn’t know the drill, but hear it well spoken of. 
41. No drill used in this county. 

42. Drill preferable. 

43. Broadcast. 

44, Drill all the time. 

45, Broadcast ; many favor drill. 

46. Broadcast, and harrow both ways. 

47. Drill always. 

48. By drill. 


What amount of seed is used in sowing by either plan? 


1. From 1 to 1} bushels. 

2. Drill, 3 pecks to 1 bushel; broadcast, 1 to 1} bushels. 
3. One to 13. i 

4. One bushel to the acre. 

5, About 1 bushel per acre. 

6. One bushel per acre. 

7. Broadcast 1 to 13 bushel per acre. 

8. From 4 to 1} bushels per acre. 

9. Drill = bushels, broadcast 1}. 

10. Drill $ to 3, 1 bushel broadcast. 

11. Drill 2 to 1 bushel, broadcast 1 to 1} bushels per acre. 
12. Broadcast from 1 to 1} bushels, drill ? to 1 bushel. 
13. Three-fourth to 1 bushel. 
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14. One bushel per acre. 

15. Three-fourths to 2 bushels. 

16. Drill §, 5-4 to 6-4 broadeast. 

17. From ? to 4, generally 1 bushel. 

18. One bushel. 

19. One and a half bushels, 

20. One bushel broadcast. 

21. Drilled 3, broadcast 1 bushel. 

22. Drilled 3, broadcast 5-4 bushels 

23. { tol bushel per acre. 

24. Three-fourths to 5-4 bushels. 

25. One bushel. 

26. One bushel. 

27. From 3 to 1 bushel. 

28. Broadcast 1 bushel. 

29. One to 2 bushels according to soil. 
30. One bushel and a peck generally. 

31. If sowed in time 1 bushel, if late more. 
32. From 3 to 1 bushel. 

33. One bushel per acre. 

34. Broadcast, 1}; drill 1 bushel. 

35. From 1 to 14 bushels. 

36. One bushel sound seed. 

37. Broadeast 1 bushel, drill 3. 

38. Broadcast 1 bushel, drill a little less, 
39. Drill 2 to 1, broadcast 1 to 1}. 

40. One to 1} bushels per acre. 

41. One bushel per acre. 

42. One bushel per acre, 

43. One bushel. 

44, Drill %, broadcast 1}. 

45. Am not prepared to say with drill; broadcast ? to 1 bushel. 
46. From 3 to 1 bushel, according to size of grain. 
47. Drill 3, broadcast 1 to 14. 

A8. One bushel to the acre, 


What is your estimate of the cost of cultivating an acre » 
by either plan? [The answers only estimate the work done 
in seeding. | 


1. From .75 to $1.25, 
2. $3.00 

3. About $1.00. 

A, $3.00 per acre. 
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. $5.50. 

. Have not tested. 

. $6.50. 

. $4.50 to 5.00. 

. From $7.00 to $12°00—drill somewhat cheaper.—Estimate is made on 


best preparation of soil. 


. $4.00 for thorough cultivation by broadcast, $5.00 by drill. 
. About $3.00 per acre by either plan. 

. $3.75 by drill, broadcast .75 cents less. 

. Broadcast $3.00, drill $5.00. 

. $4.00. 

. About $6.00. 

. $3.00 per acre drill; don’t sow broadcast. 

7. From $5.00 to $6.00 if well prepared, as it should be for both. 
. $5.00 with seed and saving crop. 

. $6.00. 

. $2.00, 

. $10.00. 

. $5.75. 

. $1.50. 

. $3.00, 

. $6.78. 

. $6.00 broadcast. 


Without seed or harvesting $3.06. 


. $3.50 ready for granary. 

. Broadeast $3.00. 

. $1.50 drilled, .75 cents to $1.00 broadcast. 
. $5.00 will put it in well and save it. 

. Cannot answer. 

. $6.00 in granary. 

. $2.50 breadeast, plowing, rolling and harrowing; never use a drill. 
. $4.00 inclusive of seed. 

. $3.50. 

. $4.00, sowing and hauling included. 

. Don’t know. 

. $7.50 with seed. 

. $3.00 per acre. 

. $9.00. 

. $2.00 per acre. 


. $7.00. 

. $2.00 to $6.00. 

. Seventy-five cents to bushel gathered. 

- $1.00 for bull-tougning as usual—$6.00 to $7.00 if done wall: 
. I haven't studied much about it. 
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- What is the estimated profit of wheat culture per acre? 


1. From $3 to (Cperacre clear profit. 
2. About $3 to $4-per acre, if yield is 10 bushels and pric2 $1 per bushel. 
5. Mone. 
4, When wheat is $1 per bushel the profit is $6 per acre. 
5. Onan average $2 per acre: 
6. 
7. My average is $2.65. 
8. Very small, from $3 to $25; average about $5; depends on prepara- 
tion of fend. 
9. For an average of ten years, 5, prot $10 with best farmers; for others 
$2 to-$3. 
10. $12.50. 
11, $10 per acre. 
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. That depends om amount made per acre 

. Can’t guess at it. 

. Depends on price; one dollar per bushel is $1.50 profit. 

. Difficult to answer, on account of fluctuating price and varying yield. 
. Owing to variations in yield and price, hard to estimate. 

. From nothing to fifteen dollars. 

18. : 

. No profit below an average of six bushels, and price one dollar. 
. $2.50 to $3. 

. Nothing. 

. From nothing to $10 or $15 per acre. 


. $d. 


24, $5, at ten bushes per acre. 


. Simply a change of land from corn. 

. Very little. 

7. $12, 

. $3.50 to $22.50. 

. $4.50. 

. $5 to $7. 

. Have kept no record and am not prepared to say. 


. About $5 per acre when raised for profit. 

. I’m not prepared to say, average is so irregular, 

. From $3 to $5 per acre. 

. Average yield 8 bushels, $8. Deduct expenses, leaves $4.40. 
. About $6. 

. About 100 per cent. 

. $5 or $6. 

. Depends on price of wheat at time of sale. 

. Very small in this county. 
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42. On first-class ground, $20 per acre. 


44. $7 at $1 per bushel. 

45, Actual profit $5; advantage to land immense. Wheat, grass ard 
clover only hope of West Tennessee. 

46. Very small. 

A7. By the latter it should average $10 per acre; by the former it is 
money out of pocket. 

48. Sometimes very little, $8, $10, $12 to $18 and to $20 per acre. 


What is the relative profit of wheat culture as compared 
with other crops? 


. Oats, corn and wheat; last most profitable. 

. About same as corn, less than hay, and far less than potatoes. 
Wheat and oats, but little profit. 

Wheat most valuable crop we make. 

. Pays as well as corn and better than oats. 

. Equal with other grain crops. 

. Equal to corn, better than oats or rye, tobacco more profitable. 
. Wheat poorest crop for profit. 

. Wheat best on upland; on bottoms corn is best. 

. Best money crop, 334 per cent more than any other. 

. No profit in corn at present prices, 

. Wheat most profitable grain crop raised. 

. I think wheat is a small per cen over others. 

. About same as cotton and corn, profit light on all. 
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16. Wheat is first on land suitable to wheat-growing. 
17, Same as other crops. 


20. Much less than corn. 

21. Other crops pay better. 

22. Better than corn or spring oats on upland, less tian cotton, tobacco or 
winter oats. 

23. As paylug as any grown. 


> . 


. Corn more valuable if fed on farm. 

. Wheat and barley are best for field crops. 

. Wheat $3.50, corn $6, cotton $9. 

. Not as good as grass, 25 per cent. better than corn. 
30. Fifty to 75 per cent hetter- 

31. Cannot say; raise only for home use. 


bo po bo bo 
SS oo =I 


200 WHEAT CULTURE 


33. About equal when properly cultivated. 

34. Wheat is the most profitable crop in my county. 
35. Wheat produces more profit than other crops. 

6. As a general thing corn pays better than wheat. 

7. Wheat is most profitable. 

38. About 50 per cent. better than any other crop. 

39. Wheat at 100, other crops at 75. 

40, I can make more money on grass than on any grain. 
41. Less than any other grain. ; 

42. Wheat is 40 per cent. over all others. 

43. About equal. 

44. Profits of wheat very little, corn ditto. 

45. Profits greater than other crops on lands manured. 
46. Hardly as good as corn or oats, if latter is a good crop. 
47. It does not pay as well as any other crop. 

48. Very good in some places in the county. 


Give me your estimate of amount of wheat raised in your 
county and number of acres sown. 


es 


. Cannot say—pretty large I think. 
. Have no idea. 


tb 


. Ido not know, My crop is 100 acres and will make 1,200 bushels. 
. Twenty-five thousand bushels, number of acres sown 4,000. 
. Have no statistics. 

Have no means of even guessing. 

. One hundred and fifty thousand bushels,’19,000 acres. 

. Can give no intelligent answer. 

10. It is guess work —300,000 bushels, 30,000 acres sown. 

11. —-— 

12. Nine thousand acres and 54,000 bushels. 

13. Have no means at command for determining. 

14. About 200,000 bushels on 35,000 acres. 
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16. Cannot give an estimate. 
. Thirty-five thousand two hundred and thirty-eight bushels 5,034 acre 
sown, 
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19. One hundred and twenty thousand bushels, 20,000 acres. 
20. Twelve thousand six hundred bushels, 1,800 acres. 

21. Ask the tax assessor. 

22. Have no data to answer. 

23. Highty thousand bushels, 10,000 acres. 
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24. Thirty-five to forty thousand bushels, 3,000 to 4,000 acres. 

25. Twenty per cent. of cultivated land sown in wheat. 

26. No means of answering. 

27. Two hundred and fifty thousand bushels on 30,000 acres. 

28. Have not estimated the county ; 8,000 bushels in this district. 

29. Average crop 75,000 bushels. 

30. Seven thousand acres, 56,000 bushels. 

31. I can only say more than usual sown and yield over average. 

32. Am not well enough posted to answer. 

33. One hundred thousand bushels, 15,000 acres. 

S4: ———— 

35. Can’t give an estimate. 

36. It is impossible to say, guess 33,000 bushels. 

37. Don’t know. 

38. 

39. Can’t approximate. 

40, One hundred and twenty thousand bushels, 14,000 acres. 

41. Ten taouzand bushels, 1,500 acres. 

42. Twenty-thousand bushels, 3,500 acres. 

43. Twenty-five thousand bushels. 

44, Five thousand acres and 100,000 bushels. 

45. Am not prepared to answer; amount planted double any year previous 
except 1875. 

46. Have no idea, but this county is about the best in East Tennessee. 

47. Not prepared at present to do this. 

48. I can’t say, for I don’t know what amount has been sown. 


Is the acreage of wheat increasing or decreasing ? 


. Average probably good this year. 

. Increasing. 

. Increasing. 

. Increasing. 

. Increasing. 

Smail increase. 

. I think increasing. 

. Not much change, if any an increase. 

. Increasing. 

. Increasing—25 per cent more than any prior year. 
. Increasing largely. 

. Can see no increase or decrease. 

. Increasing I think. 

. Increasing. 

. Less this year on acecount of drought last fall. 
. Increasing. 
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. Increasing as a rule. 


. Increasing. 

. Decreasing. 

. Little difference, perhaps on the increase. 
. Increasing. 

. Increasing, 


. Increasing. 


. Increasing. 

. Increasing I think. 

. Less this year, generally much the same. 
. Increasing. 

. Increasing 20 per cent. 

. Increasing. 

. Increasing. 


. Increasing certainly. 
. Increasing. 


. Increasing slowly. 


4. Increasing. 


. Increasing. 


}. About the same as formerly. 


. Rapidly increasing. 

. Increasing. 

. Increasing 25 per cent. 

. Decreasing. 

. Decreasing if any change. 
. Increasing. 

. Increasing. 

. Increasing as rapidly as the quantity is diminishing. 
. Very largely increasing. 
. Rather increasing. 

. Increasing. 

. I think decreasmg. 


What kinds of fertilizers are used for wheat ? 


. Searcely any; stable manure if any. 

. Clover and stable manure. 

- None except from the stable. 

. Clover. 

Clover and barnyard manure. 

. None. 

. Barnyard, lime and commercial manures in small quantities. 

. Very little of any kind ; stable manure in small quantities. 

. Stable manure principally; phosphate and guano slightly and did well. 
. Not onein a thousand uses any. 
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11. I have never seen any used in this county. 

12. None except a small amount of barnyard. 

13. None. 

14, Snifall quantity of stable manure and pea vine. 

15. Stable manure and not enough. 

16, Very little; stable manure and guano are excellent. 

17. Stable manure and ashes. 

18. None but clover and peas. 

19. Stable manure. 

20. None. 

21. None. 

22. Horse and cow manure, few use guano. 

23. Plaster and salt to limited extent. 

24, None worthy of notice. 

25. None. 

26. Little stable manure and no other. 

27. Ashes and plaster to a small extent only. 

28. Cotton seed and lime compost. 

29. Stable and barnyard. 

30. Lime and plaster of Paris 

31. Little of any sort; many of us have heard that manure is good for 
wheat. 

32. None of consequence. 

33. Farm manures. 

34, Barnyard, ashes, ete. 

35. Barnyard and ashes—no fertilizers bought. 

36. None used but stable manure and clover. 

7. Cotton seed, lime and ashes. 

38. Barnyard. 

39. Stable manure used by some. 

40. No fertilizers, some manure from steck. 

41. None used. 

42. Barnyard compost. 


44, Stable manure and compost, 

45, Barnyard and cotton seed. 

46. Clover and stable manure. 

47, Next to none—barnyard lightly. 
48. No kind. 


What use is made of wheat straw, and what is its esti- 
mated value per acre? 


1. Scattered on poor land or destroyed. 
2. Bedding for horses and spreading on ground, 
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3. Fed to catile. 
4, Straw is a good manure for wheat land. 
5. Fed to cattle; value per acre .75 cents. 
6. Left to rot where threshed. 
7. Winter forage for mules and cattle; value per acre $1.00. 
8. Fed to cattle and thrown on farm; value very small. 
9. Fed to cattle; value $2.00, 
10. Most leave it loose, some pen it for cattle. 
11. Making paper and packing eggs; value $4.00 per acre if properly 
stacked. ? 
12. Generally spread on poor spots to rot. 
13. Manure, no value. 
14. Scattered on ground to rot; value .50 cents per acre. 
15. Fed to cattle and bedding stock ; good land $2.00, upland 30 cents. 
16. Left to rot. 
17. Cattle feed ; $1.00 per acre. 
18. Nearly valueless. 
19. Left to rot; chief value cattle bedding. 
20. Cattle feed ; value low. 
21. Cow beds; $2.00. 
22. Cut and mix with bran for horses and cattle, also bedding for stock ; 
$2.00. 5 
3. Catile food; $1.00. 
24. Left to rot. 
5. Cattle food; $2.00. 
6. Cattle food; manner of feeding constitutes its value. 
27. Fed to cattle—generally wasted ; worth $2.50. 
28. Scattered and plowed in; $2.00. 
29. Fed to cattle in barnyard; worth $1.00. 
30. Feed to stock and cattle; 0.79. 
31. Seldom any care taken of it. 
32. Manure hep. 
33. Fed to cattle; value .75 cents per acre. 
34, Stock feed and manure. 
35. Don’t value it, wasted by cattle. 
36. Left to rot. 
37. Fine feed for out-stock; $1.00 if stacked. 
38. Cattle feed. 
39. I would rather have it as feed than millet. 
40. Fed in a wasteful way to stock ; $1.00 per acre. 
41, Left on the ground for cattle. 
42. Fed to cattle and mules; $1.00. 
43. Stacked and fed. 
44, Feed stock; $1.00 per 2,000 Ibs. at stack. 
45. No profit as feed, but good for bedding for stock and to stop gullies. 
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46. Put under carpets, make straw beds, feed to poor cews, horses and mules. 
47, Left to rot or wasted at stack. 
48. Cut it up and-feed it to stock; very valueless. 


What use is made of the chaff, and what is its relative 
value asa feed. 


. No care is taken of it, generally thrown with the straw. 
. But little used as feed. 
Feed for cattle and horses. 
As a feed it is worth nothing, but it is good for manure, 
. Fed to cattle; better than straw. 
Leit to rot. 
Same as straw; no great value. 
. Used for feeding cattle, and better than straw. 
. Fed with straw ; better than straw. 
. Itis very fair feed, beats straw badly. 
11. Am unable to say any useis made of it; good food for horses and cattle, 
12. Same as straw. 
13. No use made, 
14. Left to rot. 
15. Smooth wheat chaff good for stock; bearded not. 
16. Use as cattle food, worth half as much as hay. 
17. Mix meal or bran for cows, good feed. 
18. Nearly valueless. 
19, One-third of clover hay, 
20. Chaff uncared for. 
21. Rick it, and cattle will eat it. 
22. Use like straw, worth 50 cents to $1, 
23. Cattle food, better than straw. 
24. Very little attention paid toit; a few pen it for cattle to eat at pleasure: 
25. Allowed to waste; splendid for calves. 
26. Bearded chaft worthless. 
27. Not separated from straw. 
28. Scattered for manure. 
29. Fed as straw; not much value. 
30. Same as straw. 
31. Goes generally with straw. 
32. Goes with straw. 
33. Better than straw; no attention given it, 
34. Same use as straw; better for packing eggs, ete. 
35. Mixed with meal and fed to cattle, considered good. 
36. Left to rot with straw; mixed with meal makes good feed. 
37. Excellent feed. 
. 38. Feeding cattle. 
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39. I will say it is preferable for cattle to straw. 

4). Fed to stock. 

41. Fed to cattle; small value. 

42. Fed to milch cows; 50 cents per acre. 

43. None. 

44, Better than straw for feed. 

45. Fed to horses, and mixed with bran to milch cows. 

46. Mixed with hot water and fed to milch cows; good for that use. 
A7.Same as str:w; don’t know. 

48, Chaff is fed to stock. 


What is your estimate of the value of harrowing or roll- 
ing wheat in the spring? 


1. Spring harrowing is good, but rolling in spring is scarcely ever done, 
2. One-tenth increase. 
3. It will pay well. 
4. Is of no worth. 
5. Don’t know; havn’t tried it. 
6. Both beneficial. 
7. I regard it as beneficial. 
8. From 20 to 50 per cent. 
9. Like harrowing, but dont approve of rolling. 
10. Adds ten per cent to yield. 
11. Broadcast wheat is benefited ; drill notso much. 
12. No experience. 
13. No answer. 
14. Increased yield one bushel per acre. 
15. Have no tests though I pursue it. 
16. Harrowing useful preceding clover, rolling injurious. 
17. Harrowing an advantage, if wheat is not too rank; rolling good in 
light soils. 
18. Beneficial. 
19. Rolling, one to ten dollars per acre ; harrowing uncertain. 
20, No experience. 
21. Harrowing worth 2 bushels per acre. 
22. Rolling varies from one-half to 3 bushels per acre. 
23. Adds ten per cent. to value of wheat. 
24. Advantage, bnt seldom done in this section. 
25. Governed by crop and kind of Jand. 
26. Increased yield from 1 to 2 bushels per acre. 
27. Harrowing and rolling always good, according to close or loose soil. 
28. No experience, 
29. Harroming is good; have not tried rolling. 
30, Rolling valuable, harrowing injurious. 
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. Cannot say from experience; both good, however. 

. Harrowing good; have tried it. 

. Never tried it, but think both good. 

. Pays best, hard dry winter. 

. Not practiced here. 

. Sometimes one is better, somet'mes the other; harrowing for soft, the 


other for hard land. 


. Injures if ground is in condition. 
. Ten to 15 per cent. 
. High estimate on both; rolling best. 
. Lam told it isa benefit. 

. Lhave no experience in either. 


aa 


Twenty-five per cent. for rolling. 


. Owingto v: 
. Improved the crop a tenth. 
. Dave never tried only on small scale. drilled and plowed with bull- 


tongue and hoed it. Yield was enormous. 


. Prefer the harrow. 
. Ten per cent in favor of both. 
. Either way is good. 


What stage of ripening is most favorable for harvesting? 


. Rather in green state, the flour is better. 

. Full ripe for seed, r.pe for flour. 

. Let it get ripe. 

. Good ripe. 

. For flour dough state, for seed fully ripe. 

. Soon as grain passes from dough state, straw changes color. 


I prefer to cut before it is considered ripe. 


. For all purposes except for seed just ripe, for seed very ripe. 
. Just so ripe no waste occurs by shelling. 

. Just as the grain leaves dough state. 

. When it is in a hard dough staie. 

. Don’t see any difference from stiff dough to dead ripe. 

- When just bard enough not to shatter. 

. When straw is bright yellow, before grain is fully hard. 
. Just before thorcughly ripe. 

. Ripe, but before straw gets dry. 

. Just as wheat is getting out of the dough die 

. A littse under ripe 

. About five days before fully ripe. 

. Fully ripe. 

. Dough state. 
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. When straw first reaches a clear yellow. 

. Just before heads turn or fuli ripe. 

. Fully ripe. 

. For good bread, soon after passing from bread to dough. 
. Stiff dough. 

. Ripe. 

. As it goes out the dough state. 

. Ripe. Cutting green seed makes smut also sowing in wet land. 
. Well matured, grain, hard. 

. Cut early, farmers prefer ripe. 

. Ripe so it won’t shatter, 

. Good ripe without rust, pretty green with it. 

. Very soon after stiff dough stage. 

. Dough stage best for flour, but should be ripe for seed. 

. Medium hard berry and nice yeliow straw. 

. When the head begins to turn down. 

38. A little beyond stiff dough. 

. When the grain is hard enough to crush between the teeth: 
. Head and straw yellow, grain a little out of the dough. 

. Stiff dough. 

. In good dough. 

. When the grain is fully matured. 

. In dough state. 

. Stiff dough state. 

. Karly. 

. For flour dough state, seed thoroughly ripe. 

. Cradling and Maying. 


What kind of wheat yields the best flour ? 


. White, 

. White and Amber. 

. Boughton. 

. Little Red May wheat. 

. Tappahannock. 

: Boughton as White, and Walker as Amber varieties, 

"9 White, best flour. 

. Boughton or Golden-straw generally preferred, but Walker is best. 
. Boughton. 
. White flour preferred. I like a golden tinge to it. 

. Fultz, asI am told. 

2. White makes most, don’t know about best. 

. White or Tappahannock. 

. Red-chaff. 

. Lancaster Red. 


M7. 
- As a practical miller, let wheat be good, that is the question. 
. Fultz, 

. White, 
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White wheat. 
White, Tubman and Boughton. 


21. Sound wheat. 
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22. White wheat richest, Walker whitest. 

. Tappahannock. 

. Walker. 

). Boughton; depends on mill and time grinding. ‘ 

. White fairest, Mediterranean preferred by farmers for home use, 
. Amber. 

. Tappahannock. 

. Tappahannock. 

. Walker. 

. Cannot say. 

. Red-chaff—would Jike to know its name. {Name correct; see list of 


wheats.— Ep. ] 


. White. 

. Boughton and Walker when well matured. 

5. Boughton. 

. Rougnton wheat is superior to any wheat, and makes the best flour. 
. White Boughton. 

. Millers differ. 

. Boughton, Walker, Red, Purple-stem and Mediterranean, 
. White or Blue-stem. 

. White. 

. White. 

. Walker and Boughton, 

. Fultz and Golden-straw. 

. Amber, Red May and White, « new kind. 

. Amber best quality. 

. Boughten and other white wheats. 

. White. 


Is it customary to pasture wheat, and to what time? 


. It shonld not be pastured unless very thick, and then net later than 


January 25 or first of February. 
Some pasture until March 15; others do not. 


. Yes, until middle-ot March or first of April. 


It is from February to March. 


. Yes, to March 1. 
. Partially, until February 1. 


Only when yery forward, say from February to April 1, 
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8. No; yet it is done by our best farmers some‘imes for benefit of stock. 
9. To a limited extent, not so much as formerly, until March 1. 
10. Yes, to March 1 or Ist April. 
11. Yes, to March 1. 
12. So ne good farmers pasture, some do not. Take off April 1. 
13. No. 
14 By some on early to March 1. 
15. I pasture Lancaster red to April 10. 
16. Not a general custom; sometimes when too forward; not after April 1. 
17. Often done, but doubt the eustom. 
18. If ground dry, yes, until April 1. 
19. To some extent until March 10. 
20. Pasture until Mareh 1. 
21. Yes, till April 1. 
22. T think it bad policy; stock eats small, and leaves large and manured 
spots untouched. 
23. Not customary. 
24, Some pasture till April 1, some don’t pasture. 
25. By some it is; do not approve, only to check growth in spring. 
26. Yes, some to late in March. 
27. Some do, but the practice is waning. 
28. It is not customary, some do until Mareh 1. 
29. I pasture uatil March 1. 
30. Not customary. 
31. A good many pasture wheat, some until late in Mareh. 
32. When sowed early may be paststred until April. 
33. Not when raised for profit. 
34, Sometimes in a dry, warm fall, until freezes. 
35. It is only practiced when wheat is very forward, to prevent damage 
from frost. 
36. I never pasture under any consideration; I think it injures it. 
37. If forward and ground dry, may pasture until first of April. 
38. Not customary. 
39. From November 27 to March 27. 
49, I do not, but sume do. 
41, From December 1 to March 15. 
42. Yes, in dry winter, until the first of March. 
43. Until Mareh 1 to 15. 
44, It is, and a bad, ruinous custom it is, too. 
45, Some do, generally to February and March. 
46. Some do, some do not. I think pasturing predisposes to cheat. 
47. It is, to March 1 usually. 
48, Some pasture it in the winter. 
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Does pasturing wheat injure or benefit it? 


. L believe it is rather an injury. 


Benefits if early, injures itif late. 
Owing to circumstances. 


. Sheep or calves benefit it. 
. If not too close or too late it benefits. 
. If wheat is early and rank, and ground loose and dry, it is good ; if wet 


not. 
Very early issaved by it from frosts, otherwise injurious. 


. Rank orearly it helps; if late it is injurious. 

. Nine times out of ten it is injurious. 

. Very early sown may be benefited ; it isa mooted question. 
. Injures it at any time. 

2. In proper manner and time itis good; if not it injures. 

. Injures. 

. Early is benefited, late is injured. 

5. On good land benefits Lancaster Red, a strong grower. 

. Variable. 

. As a rule it is not benefited, but often injured. 

. If ferward beneficial, otherwise not. 

. Sheep benefit :t. 

. T think ‘i injures it. 

. It helps the cows, 

2. Can only benefit by packing earth, and rolling does it better. 
. Owing to circumstances; if too early, beneficial. 

24. It is probably an advantage to pasture early wheat lightly. 
25. Injures, as a general thing. 

5. No, unless pastured until after March 1. 

. It injures beyond question. 

. I think it injbres, causing cheat, smut, and making it late. 
29. Ii rank pasture, if not do not; don’t pasture when wet. 

. Very ruinous. 

. Sowed early is probably benefited by pasturing. 

. Many old farmers think it benefited if stock is kept off when ground is 


wet. 


. Injures and eauses more or less cheat. 

. No benefit unless to keep out the fly. 

. I think it does not benefit it only to protect from frost. 

. In my experience it damages it. 

. It dry, no; if wet, yes. 

. Consider it an injury. 

. I think not. 

. Consider it injurious, but there is a difference of opinion. 
. Icannot think it a benefit. 
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42. It is an advantage to cattle and horses. 

43. Itis a great benefit. 

44, Injures wheat and land. 

45. I think it benefits new land if rightly done, but old it makss too 
hard. 

A6. I think it predisposes to cheat. 

47. We think it injures on close land and benefits on loose. 

48. 1 don’t think pasturing any way can help it much at all. 


Is blue-stone a positive preventive of rust(smut)? [This 
question was improperly presented. The question should 
have been does it prevent smut. | ; 


. It is good, but I think not a positive preventive. 

. No; I think it prevents smut. 

Don’t know. 

No; it is of smut. 

. Itis of smut. 

. No, but is of smut, so is salt. 

Never heard of it except for smut. 

. Think not, but is for smut. 

9, No, but is for smut. 

10. Don’t think so, but is of smut. Warm moist weather produces rust 
don’t follow hard freezes only on late sowing. 

11. It is of smut. 

12. Suppose you mean smut—it is if properly done. 

13. Is not for rust but is for smut. 

14. I think not, but is for smut. 

15. Don’t know if positive. 

16. Don’t affect rust; sure preventive of smut. 

17. Wheat is not injured by smut if soaked in bluestone. 

18. Yes, for smnt. 

19. It is considered so though have not tried it. 

20. Does for smut —not rust. 

21. Yes—smut. 

22. Bluestone for smut only. 

3. It is for smut. 

24. Not for rust but smut. 

25. It is for smut, not for rust—rain produces rust. 

26. Never used it. 

27. Smut yes, rust no. 

28. I think it is, sown in due time, otherwise not. 

29, No, it is caused by hot wet weather, but is for smut- 

30. Not for rust but smut. 
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31. Not rust but smut. 

32. It has proved so with me. 

33. To a limited extent only. 

34. It is for smut but not of rust. 

35. It is not thought to be a preventive of rust. 

36. Ten years since I soaked in bluestone and had smut, hayen’t tried it 
since and have had none. 

37. It is for smut but not for rust. 

38. I think not, but is for smut. 

39. Don’t affect rust but prevents smut positively. 

40. Don’t know—never used it. 

41. I think not. 

42. No sir, it is not. 

43. I think not. 

44, No sir-ree 

45. It it positively no humbug. 

46. I think not. 

AY. Can’t tell. 

48. I think hit is good. 


What amount of bluestone do you use, and how long do 
you soak It? 


. I don’t think you can use too much; one to two days’ soaking. 
. Make a strong solution and soak all night. 
None. 


oe bo 


. For smut, 2 Ibs. for 12 bushels, soak 12 hours. 
. One pound to 4 bushels, soak 15 hours. 
. One pound to 10 bushels; 12 to 24 hours. 
. One pound to 8 bushels, sprinkle until all the heap is wet. 
8. One pound to 5 bushels; 12 to 24 hours. 
9. One ponnd to 5 or 6 bushels dissolved and sprinkled on wheat. 
10. I make it strong and soak 24 hours. 
11, One-fourth pound to a bushel; 12 hours. 
12. Don’t know exact proportions; 12 hours. 
13. One pound to 10 bushels; 10 to 12 hours. 
14, Two ounces to a bushel ; 24 hours, 
Ld. 
16, One pound in 65 quarts of water, sprinkle and sow. 
17. Dissolve enough to make the water blueish and soak one or two hours. 
18. One pound to 5 bushels; 12 hours. 
19. One pound to 10 bushels ; soak 2 or 3 hours. 
20. One pound to 10 bushels; 12 hours. 
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22. I smut my wheat and don’t use bluestone, 
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. One ounce to a bushel; 24 hours. 
. One pound to 10 bushels ; 12 hours. 
. One-fourth pound to bushel; 12 hours. 


. So the wheat is saturated with a strong solution. 
. One pound to bushel; 12 hours. 
. Four ounces to bushel first soaking, then add two ounces to bushel and 


soak again. 


. One-half ounce to bushel; 24 to 36 hours, 

. Any amount; 12 to 14 hours. 

. Twelve hours with blue water. 

. Never tried it much. 

. Three pounds to 10 bushels. 

. Bluesione is only used to prevent smut. 

6. I do not use it under any consideration. 

. One pound to 5 or 6 bushels ; 24 hours. 

. One pound to 8 or 10 bushels; 36 to 48 hours. 
. Three ounces to bushels ; sprinkle the heap until wet. 
. Use none, but it is soaked a night. 

. One pound to 7 bushels; 24 hours. 

. One pound to 10 bushels; 12 hours, 

. We’ve quit the use of bluestone. 

. Two pounds to gallon of water; 10 hours. 

. One pound to 10 bushels; 6 to 12 hours. 

. Never use it; rarely have rust or smut. 

. One pound to 5 bushels; 24 hours. 

. Two ounces to the bushel. 


Which is the best plan of harvesting—cradles or reap- 


ers—and which the cheapest ? 


ie 
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My opinion is, there is not much difference. Reaper’s work is the best 
method for saving. 
Reapers, reapers. 


. Cradles. 


Cradles. 
Reaper, if land is smooth; not much difference in cost. 
Reapers for large crops and lands smooth ; otherwise cradle. 


. Reapers decidedly, they cut so clean. 

. Reapers best and cheapest. 

. On heavy or tangled grain reapers best and cheapest; on light, cradles. 
. Reapers by far; cuts cleaner and saves enough to pay for reaper on 


a hundred acres. 


. Reapers cheaper, saves grain better. 
. Reapers. 
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. Reapers. ‘ 

. Reapers, if prepared well, if not, cradles. 

. Reapers save cleanest, but cradles cheaper. 

. Use reapers hen you ean, cradles when you have te. 

. Where land is rough, cradle; when smooth, reapers. 

. Reapers, reapers. 

. Beapers when crop is good, cradles best and cheapest for poor crop. 

. Cradles, owing to condition of our land. 

. Cradles cheapest, reapers best. 

. Reapers best when it can be used. Rake will save 2 bushels more 


than cradles. 


. Reapers, reapers. 

. Reapers better and cheaper. 

. Reaper best and cheapest when it can be used. 

. Light wheat, cradles ; reapers in heavy wheat. 

. Reapers. 

28. Use beth; cradles for poor, and reapers for rich land. 

. When labor is cheap cradles are cheapest. 

). Cradles, frem the reughness of the country. 

. Reapers doing cleanest work, but cradles cheapest. 

2. Reapers cheaper. 

. Reapers save the best but cradles never break down as badly. 
. Reaping, where ground will admit, is cheapest. 

. On smooth land where the reaper can be used it is the cheapest, on 


rough and steep iand the cradle is preferred. 


. Good cradlers and good sharp cradles are the cheapest. I havea 


good drop-reaper and have thrown it aside. 


. Reapers all the time. 

. Cradles suit our country best. 

. Reapers are best and cheapest. 

. Reapers. 

. I think cradles best and cheapest. 

. Reapers best and cheapest. 

. We use the reaper very little. 

. Reapers, reapers. 

. Reapers in old land, cradles in new. 
. Very little difference. 

. Reapers—costs about the same. 

. Cradles are cheapest for smail grain. 


Please give your experience in raising wheat. 


On fallow land, shallow plowing I prefer, unless done very early, then 
deep plowmg. Afver this crop, plow and harrow. Will never sow 
without a good season. I prefer to sow on the full moon, never on 
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the light if I ean avoid it. My opinion is the straw will be shorter 
and grain heavier. 

2. Raising wheat is rather a matter of necessity with me. The clear pro- 
fit, as a rule, is but little for land, sometimes does well for pasture. 
Clover with wheat does well. A farmer should raise al! he con- 
sumes on the farm, if the crop pays but little for labor and rent. 

3. I have raised 15 bushels to the acre. We will have to use fertilizers or 
quit sowing wheat. When are you going to visit Sullivan county ? 
We need stirring up. 

4, I prefer raising wheat to any other crop. According to our present 
system of labor it pays best. I prefer sowing clover or oat land. 
Smut is our greatest trouble, and I prevent this by the use of blue- 
stone. 

5. I have had the best crops when I have plowed under in August a large 
crop of clover and weeds; then about the middle of September har- 
row the land; then sow one bushel per acre. Plow with short plows, 
running the furrows very close, but not harrow after plowing. 

6, The foregoing answers express my experience as well as I can in this 
small space. 

7. I have, after 10 years’ experience, learned the ground must be elean of 
sprouts and briars. Itis useless te sow in very poor ground without 
fertilizers. Stable manure is best, if it has no oats, cheat er cockle. 
Break well with turning plow July or August; harrow when it is 
not too dry; sow sound, clean secd, 1; bushels per acre from Septem- 
ber 20 to October 20; put in with long gopher plow, without har- 
rowing after sowing. Always wanted to roll, but had no roller, 
Weuld roll in February or March. 

8. Wheat sown in October makes best quality and most in quantity. I 
have raised as much as 30 bushels to the acre, but the general aver- 
age is 12 to14. This year I have 65 acres sown on clover with drill. 
I think it will average 20. I use no fertilizer. 

9, A good two-year old clover sod, on which plaster has been sown; both 
crops mown or pastured off; then plowed early and deep, harrowed 
and rolled until from 24 or 8 inches from the top soil is well com~- 
pacted. Then drill in seed from Oct. 5. to Oct. 10 gives the best 
yield of wheat. 

10, [have made close observation for over 40 years, and above opinions 
have been yearly strengthened. 1 see clearly wheat is to be the 
crop of this portion of Tennessee. This, together with grasses 
and labor-saving machinery is to be the order of the day. Fifty 
per cent more machinery bought in 1877 than any previous year, 

11. There is no crop that pays the farmer better for thoroughly preparing 
the land than the wheat crop. Land half prepared will produce 
half crops. I am satisfied I can find plenty of land in Davidson 
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county with proper preparation and cultivation will yield 40 
bushels of wheat per acre. 

12. My experience in smut raising this year: I sowed 50 acres that 

* the seed was well soaked. My bluestone was about to give out sol 
could not make the balance of my wheat (10 bushels) as strong 
with it as I wished, but thought it would do. The last 10 bushels 
is full of smut while there is none in the 50 acres. 

13, Little experience—raise enough for family use. 

14. Wheat should be sown early, at least by the 1st October, in order that 
it get fully set to the earth and the roots become matted in the 
ground. If not sown early I would wait until the first of December, 
so that the wheat will not freeze or spew out. November sowing is 
worse for that than early or late. 

15. But a small amount of land in this county is in condition to make 
profitable crops of wheat, and we are too far from market also. My 
best yield is 18 bushels per acre, with an average of 13 bushels per 
acre. 

16. Turn ground early as practicable, harrow when dry and roll if cloddy. 
Wheat fallow should be turned earliest. Turn clover sod in deep 
soil 10 or 11 inches, in light soil to the clay. Use all the stable 
manure you have, turning it unver. Drill #to $ bushels good clear 
seed to the acre, beginning about the Ist of October. If not pre- 
viously manured, use 60 to 100 bushels best Peruvian guano to 
acre—drill it in with the wheat. Top dress in the sp:ing with all 
the manure you have. If the wheat is too forward jasture with 
light stock when the ground is dry ’till the Ist of April. Sow one 
quart or three pints of Timothy seed with drill in fall, then three 
quarts of clover seed per acre in the spring. Plaster young clover 
assoon asfairly up. Let it stand one year then wheat again. 

17. Clover land not plowed or mowed, limed 50 bushels to the acre before 
plowing, turned early or sub-soi!ed. Then at sowing time cross- 
plow thoroughly and harrow. Early sowing is the best if it escapes 
the fly. Wheat sown from the 25th of September to the 15th of 
Octeber does well and is seldsm injured by insects. Soak seed- 
wheat in solution of bluestone. Give your ground a top dressing 
of well rotted pulverized stable manure mixed with slaked ashes. 
Seven-eighths bushel white wheat, or other kinds same sized grains 
is plenty to sow to the acre. Sow more if larger grained. I have 
had 40 years’ experience. 

18. There is nothing absolutely certain except disappointment, and it 
coms as regularly as seed time and harvest. 

19. I make a clover sod the foundation for a wheat crop. My plan em- 
braces a six years rotation as follows: Ist. Corn on clover land 
which has been turned under in the fall. 2nd. Spring oats or mil- 
let. 3rd. Wheat, then clover for three years. I have all the ma- 
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nure we make on the oat stubble, and turn it under as soon as pos- 
possible. In September the wheat is plowed in and harrowed. My 
crop for the past year has not been less than 22 bushels per acre and 
land improving. 

20. I have about given you my experience in answering the above ques- 
tions. 

21. Take too long. 

22. Wheat farming is the most delightful part of farming, and should 
share a large portion ofthe pride of every East Tennessee farmer. 
It yields the readiest 1eturn for manure, comes into market and 
always commands ready cash at a time when our farmers have no 
other crop to dispose of. 

23. My best success was by breaking my land after cutting my wheat, sow 
in stock peas, pasture them off, break and sow to wheat again. By 
this method I greatly increase the yield, improve my land and get 
two crops per year. 

24. I have been pressed for time to devote to this very important branch 
of industry, consequently the delay. Ever ready to do all I can. 

25. I have raised five crops in the county and only ene paid out, which 
was sown on clover; ail other crops were sown after corn or oats, I 
think if we would sow more clover and use more fertilizers and 
lime we would do better raising wheat, and keep our lands in better 
state of cultivation for all other crops. There is no question but 
what wheat will pay tolerably well in this county aiter clover. 

26. I make wheat crop one in the rotation of crops to follow clover, I use 
my fall manure on this crop and have, for some years, been able to 
average some 15 bushels to the acre on this land. We have no 
doubt the drill would be advantageous if fertilizers were used with it. 

. My experience is limited and not worth detailing. 

. My experience is limited. I have sown wheat for thirty years—most 
of the time in small amounts. One settled fact in my mind is that 
late sowing produces smut in spite of soaking in bluestone. 

29. For clover or fal'ow land I turn as early as possible in July and Au- 
gust—never in September if I can avoid it—and harrow in if a 
heavy litter, if not, plow in closely with bull-tongues. Turn corn 
land if convenient, if not, plow with bull-tongues both ways and 
leave in that condition. Prefer manuring before plowing, or light 
top-dressing when well rolled—this should he done when dry or 
frozen, Never sow wheat when the land is wet, if I do I look for 
smut. I prefer sowing in dust. 

30. When wheat is sown early it will stand the winter much better, and 
wheat raising in this country is to a great extent dependent upon 
the winter. If the ground is put in proper condition and has a 
dry May we will make very good wheat, particularly after or on 
clover land. 
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. Although I have raised wheat for many years, it has been a sort of 


routine business, sowing mainly for home use and always on cotton 
land. It is true, some years the yield has been quite small, but I 
am fully convinced that the farmers of this county should raise 
wheat for home and non-producers of towns and villages. 


. I have been raising wheat ever since I have been farming. When I 


could get the wheat in the ground in good time, say by 15th of 
Ociober, I have made at least a respectable crop. Last year I 
made almost a failure by planting late and in the mud. 


. It is a pretty hard way to get to heaven. Causes more anxiety than 


other crops on account of bad weather, diseases, ete. After clover 
or corn eaten down by hogs—can be made interesting and profitable. 
Without proper culture better let it alone. 


. My experience is limited, but find the early varieties to matnre and 


the better state of cultivation the ground is in the less the wheat is 
liable to disease and the greater the yield and profit. Please send 
me a little of the earliest variety of stiff strand that I may experi- 
ment on it. 


. [have no great experience in raising wheat, though I raise some every 


year, but I’m satisfied that 20 bushels per acre is attainable with 
proper cultivation on our wheat lands, but the farming is carried 
on in such a bad manner that it does not yield more than half it 
ought to. We are lacking scientific knowledge, industry and 
enterprise. 


. In ten years my avgrage has been 18 bushels per acre. I mosty sow 


on clover land, or, when I have an extra heavy crop of grass, turn 
it under. Two years in clover, turn under, last crop is equal to a 
good coat of stable manure. I turn ten inches deep if surface is 
not rough, and harrow fine with a 40 steel tooth harrow, then put 
in my wheat, harrow fine not later than the 1st of October. Plow 
deep, sow good seed, not too late, on good soil and I will insure 
you a good crop. 

P.S.—I have wheat this year which will make 333 bushels per 
acre. It was grown on two river bottoms. Au immensly heavy 
crop of grass was turned under which made the heavy wheat. It 
was two years in clover but that was all dead. 


37. Fallow land as early and deep as possible with two-horse steel plow, 


sow and harrow in. Best yield after clover; does finely after peas 
and well after weed land if plowed early and well; splendid after 
cotton and good after corn. Sow from Ist of Ociober to 1st of No- 
vember ; always plow deep and well. 


38. My experience is that care!ess preparation is one great cause of the 


failures of a remunerative yield. I don’t think on high dry lands 
the wheat is so subject to disease. I think along our river bottoms 
wheat is more subject to rust than anywhere else. 
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39. Land should be deeply broken in the month of September and Ist of 
October, then harrow well; sow and harrow in, which plam has at- 
tained better results that any I have ever adopted. 

40. I don’t consider much profit in it—I am for graizing. In this country 
if a man expects to make a living or money on wheat it will most 
break him up. There is about one out of fifty will make money 
out of wheat. We grass our lands and raise stock. 

41. No answer. / ‘ 

42. I have been raising wheat twenty years and have made a success every 
year, not having made a failure, and from my experience’l find 
that proper cultivation in good time with necessary fertilizing will 
ensure a crop. 

43. Harvest when thoroughly ripe, then sow on light of the moon after 
extracting all the dwarf grains by scum or seive. Then roll in lime 
or ashes—is before bluestone in my own experience. I have had 
no smut since I tried, the above. 


44, For some years I have experimented with 88 different varieties of 
wheat. The most successfully raised and best of the white smooth 
is the Golden-straw, which ripens earlier and makes more flour 
and better grain than any other. I enclose some papers relating to 
my wheat, ete. I send also by this mail a sample of Golden-straw 
just as it came from the fan. 


45, Not much since the war, but I have been a close observer and noticed 
all che pros and cons in wheat raising, as I had determined to 
abandon cotton for rest. To raise cotton’ year after year with no 
wheat, clover. or grass, is like killing the goose that layed the 
golden ege. Nothing but ruin and devastation awaits the farmers 
if they continue this suicidal practice. Our lands are being 
washed away and forever ruined. The business of farming has 
become most disagreeable, harassing and unprofitable of all others, 


46. I have been in the wheat raising and milling business for some 
years. Clover and stable manure, with the ground turned in July 
and August is the thing for wheat. Change your seed every year. 
Secure your seed from different soil and different climate, Put it 
in when the ground is perfectly dry if possible. Let it ripen mod- 
erately well before cutting. Let it sun well before haulling in or 
you will be troubled with weavil. 


47, With thorough cultivation and judicious fertilizing we can and do 
make it profitable, but when we adopt the “slip shod” style usually 
practiced, it never pays. For level lands we don’t get the best re- 
sults from sub-soiling, but steep hill-side lands do much better for 
sub-soiling directly for the crop. Any lands are better for wheat 
when sub-soiled once in about three years, but not directly for the 
wheat crop. We practice soaking seed in strong brine about 24 


. 


IN TENNESSER, 227% 


hours and then rolling im lime—2 quarts to the bushel. Thus 
treated the crop is generally free from rust and smut. : 

48. I never raise much wheat for we have no mill in the country for 
‘grinding flour. You are a stranger to me and I to you. I live 
seven miles south of Huntsville. I would like so see you out 
here and show you the county. I got well acquainted with old 


Capt. Chandler when he was at the tunnel working the convicts, 
He can tell you about me, 
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EXPERIMENTS IN WHEAT CULTUBE. 


EXPERIENCE OF MAJOR YANDERFORD. 


“Major C. F, Vanderford, of Rutherford county, one of the most suc- 
cessful and enthusiastic wheat growers in the State, gives his experience 
in growing whea‘, through the Rural Sun, under date of August 18, 1877. 
He says: 

Let me give a leaf from my own experience. Last fall I had no clover 
sod to turn for wheat. Eighteen acres of very broken, run-down land, 
which had been cultivated in very poor style by a tenant in 1875, and suf- 
fered to go to weeds in the spring and summer of 1876, was plowed last 
August, The work was well done, and completed by the 25th of that 
month. Nothing more was done until the first week in October, when the 
land was thoroughly harrowed and cross-harrowed, leaving the surface to 
a depth of three inches in very fine tilth, This piece was seeded by 
broadeasting three pecks per acre, and plowing in with bulltongues, fin- 
ishing up by the 20th October. In November and December, as opportu- 
nity offered, about four acres of the poorest hill-sides were top-dre-sed 
with stable manure, about four thousand pounds per acre. In February 
of this year the field was harrowed and rolled. Yield of the eighteen 
acres, 378 bushels—twenty-one bushels per acre. 

Sixteen acres of good land, from which in 1874, If harvested 580 bushels 
of Fultz wheat, had been planted to corn in 1875, and again in 1876. 
The corn was gathered late in October, stalks chopped down, the land well 
plowed and harrowed, and immediately thereafter seeded in same manner 
as the eighteen acres above mentioned. Yield 201 bushels—twelve and 
a half per acre, \ 

This was simply from bad management. It was not good farming to 
erow two corn crops successively on the same ground; and it was worse 
still to put wheat upon such land. If the corn had been put into shock a 
month earlier, and the soil broken so as to lie three or four weeks before 
s-eding, the result would have been sowewhat better. My object was to 
eet the various fields of, the farm so arranged that hereafter a proper rota- 
tion may be practiced. I did not expect a very good crop; but the result 
was much worse than I looked for. 
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In the business of farming, as well as in all other undertakings, as 
much can be learned from failures as from success. It is of just as much 
importance to know what ought not to be done, as to know what ought 
to be done. 

So far as I have heard, there will bean increased acreage of wheat sown 
this fall; end the probability is that nearly one and three-quarter millions 
of acres in this State will be devoted to this crop. In view of the im- 
mensity of the interests involved, | may be pardoned for making the fol- 
lowing suggestions—premising that they are based upon actual experiences 
in the management of the clay limestone soils of Middle Tennessee. 

First, and of supreme importance: Let good, clean, well-ripened seed, 
of the variety known to be best adapted to the soil, be obtained, if possible, 
direct from the grower. If seed must be purchased from the grain-deal- 
ers, buy only from parties of established reputation. In every instance of 
purchase from warehouses, or at second hand, let the grain be well soaked 
in the blue-stone solution. Smut spores are found in all grain warehouses, 
in railway cars, in second-hand sacks, ete. The cost and trouble of soak- 
ing seed is very little, and should never be omitted unless the seed be 
grown at home and known to be absolutely free of smut. 

Second; Let the wheat land be plowed as early as possible. Ifa green 
crop of weeds, grass or clover, is to be turned under, every endeavor should 
he made to gei this part of the work done by or before the middle of Sep- 
tember, beginning with that part of the land which has the heaviest 
growth of weeds, etc. It is a good plan to so manage that annual weeds 
shall be turned down while in bloom, both because of the greater amount 
of fertilizing material, and that the weed seeds may not be suffered to 
ripen. At least six weeks ought to intervene between the breaking and 
the seeding of the land. 

Third: On no account put a plow into the soil when at all wet. This 
is the most fruitiul source of disappointment and loss. 

Fourth: Prepare the soil for seeding by harrowing the surface, two or 
more times if necessary, tu secure a fine tilth. This is essential. Cross- 
plowing is rarely, if ever, udvisable, unless the breaking has been done 
unusuaily early, or the soil has been too much compacted by heavy rains. ~ 

Vifth: Put in the seed, either with the drill or by plowing in. A good 
crop frum seed harrowed in is exceptional. If it were possible in our soils 
to place every grain at a uniform depth of one and a half inches, it ought 
to be done. 

Sixth: Alter the seeding is completed, go over the field, and wherever 
there is probability of defective drainage, lay out and open wide water 
{urrows, sufficiently deep and of proper fall to carry off immediately all 
surface water. These drains shouid be looked af.er during winter and 
kept open. 

Seventh: Surface manuring or {op-dressing, will always pay handsomely, 
This may be done from seeding time until the period of jointing in the 
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spring. Great care should be taken that manure applied upon the surface 
shall be evenly distributed. A small quantity will go a long way, thus ap- 
plied. I have frequently used no more than four thousand pounds per 
acre upon land which had not produced ten bushels of corn, and thus se- 
cured more than twenty bushels of wheat. Note—The earlier the appli- 
cation, the-more satisfactory the result. 

Eighth: Harrowing in February or March, twice at intervals if possible, 
and only when the soil is in proper condition for working, will increase 
the yield on ordinary land from one to five bushels per acre. For this 
purpose, a sloped-to: th harrow, with numerous small teeth and those well- 
sharpened, will be found mo-t useful. Upon the lighter soils, the roller 
should follow the harrow. 

Ninth: All the operations of harvesting and threshing should be con- 
ducted with the most scrupulous care. At this time it is best not to be in 
too great a hurry. Cutting, binding and shocking should be nicely done. 

All the advantages derived from previous operations are not unfrequent- 
ly set at naught by acareless and wasteful harvest. A little here and a 
little there adds up to may bushels upon a large field. Judging from 
what I have seen of harve ting and: threshing in Middle Tennessee I yen- 
ture an estimate that the loss by slovenly harvesting in this State this 
year was not less than two millions of bushels—a year’s supply for four 
hundred thousand people!” 


Improving WHEAT. 


A California farmer has been making some experiments in planting 
‘wheat in hills, and cultivating as we do corn and cotton. In his last ex- 
periment he put only one seed in a hill, and the seed 26 inches apart, so 
that one pound of wheat planted an acre. On one half acre he harvested 
40 bushels, and on the other half 30 bushels, making 70 bushels sound 
wheat from one pound of seed. At sixty pounds to the bushel, the return 
gives 4,200 pounds of this cereal from one pound, or a harvest of 4,200 
fold. Nothing is more indefinite than the tillering of this grain, and the 
number of seeds that may be developed in each head. We have seen fifty 
stems from one grain in Tennessee, and have counted one hundred and 
sixty grains in one head of wheat in Western New York. In the town of ° 
Wheatland we had over 40 varieties of wheat under experiment in 1846, 
There is a farmer in England who raises 700 acres of “Pedigree” wheat 
in one year. Assuming that one seed will produce fifty heads in one year, 
and each ear contains one hundred and sixty seed, the harvest would be 
the enormous yield of 8,000 fold. We know but little about vital evolu- 
tion, especially in regard to the cereal grasses. Pedigree plants are more 
important than pedigree horses and sheep.—Dr. LEE, in The American, 
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VALUABLE EXPERIMENTS. 


During the winter of 1870 I turned and subsoiled two acres of land. 
About the 15th of May I sowed it down with cone bushels of cow peas to 
the acre; let the peas grow until the ground was covered with a luxuri- 
ant growth of vines, and until the earliest peas were fully grown, when 
I turned it all under, where it remained undisturbed until the middle of 
Sepiember, when I run a two-hor-e harrow over the surface and drilled 
three pecks of pure wheat tothe acre. The yield was forty-one bushels, 
and I fed four shocks off to my hogs. A yield of five bushels to the acre 
under ordinary circumstances would have been a fine one. I sowed alto- 
gether forty acres which yielded 294} bushels, but ten acres with which I 
drilled unleached ashes, owing to the caustic nature of the ashes and the 
drought was a total failure. Fourieen acres of the remainder was put in 
without manure of peas, and yielded five or six bushels per acre. Seven 
acres of the remainder was we.] manured, and while I did not keep the 
wheat separate, yet I feel warranted in saying that it made over twenty 
bushels per acre. The remainder of my crop was fresh Jand, put in the 
usual way, but made a good yield. One ersp in this vicinity, of about 
thirteen acres, sown in stalks on land that was something near medium in 
point of fertility, but which had been farmed on the corn and hay plan, 
yielded 183 busi els, or about 13 bushels per acre. You have, therefore, 
the two extremes of this vicinity—[7. of Athens Post. 


\ 


Lara@rst YIELD oF WHEAT REPORTED IN THE UNITED 
SraTEs, 


Mr, Herman Powers, in the Patent Office Report of 1853, makes this 
statement: 

“The average crop of wheat in this portion of the State (Niagara city, 
New York) is about 25 bushels per acre, although in many instances from 
proper cultivation the yield has been more than douvle. My neighbor, 
Mr. Wm. Hotchkiss, who exhibited the largest yield at the World’s Fair 
in London in 1852, on a field of six acres in 1848-50, averaged 633 bushels 
per acre of wheat weighing sixty-three pounds to the bushel. It attracted 
much attention from the wheat-growers of Europe, who could scarcely be- 
lieve so much wheat could be taken from a single acre. There was nothing 
unusual in Mr. Hotchkiss’ caltivation. He plowed deep, taking good eare 
to pulverize soil well, and to intermix the top with the sub-soil, subduing 
grass, etc. The seed was drilled in near the end of August (1st October 
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here), two bushels of ‘Soule wheat.’ But extraordinary as this yield was, 
it was exceeded in the summer of 1853, by Mr. Thomas Powell, of this 
county, who averaged on a field of seven measured acres, within a small 
fraction of seventy bushels per acre, namely 489 bushels. This latter 
yield was so unusual I deem it proper to give the pirticulars of the 
method pursued in its cultivation. In the fall a heavy dressing of swamp 
muck was applied. During the winter the field was used as a yard tor 
stock, inciuding a flock of sheep. In May there was carted on a liberal 
supply of barn-yard manure, which was immediately plowed in very 
deep. Up to the 15th August it wis used at night as a sheep-yard, when 
the fleld was again plowed three times, until the soil was pertectly pualver- 
ized and thoroughly intermixed with the manure. Then two bushels of 
“Soule wheat” was lightly plowed in, sown broadcast, and the process was 


completed. The “Soule whet” in Western New York is the Genessee 
White Flint.” 


Byrp DouvGuas’ Crop. 


Nonmentiotawmeatuiel danactusssacascusecmerresesssecesss Maree rerrstercts eC A0) aie, 
Paid for seed and soaking in bluestone, 44 lbs. per acre............ 39 00 
Plowing, cross-plowing, harrowing and cross-harrowing 385 acres 

clover field........... Dain elie oy PPAeHote oaraee ere enmoap dena s ih 10). ll, 
Cash for new drill $75, ercenie PLOWS) PSs: ccc secies svensesvelinetetne eum 
Cash paid extra harvest hands $70, use regular Reena reaper and 

AMMUMlEs SOM MOATAy Ole Iam Sia. Je. pectanetasenestecrne constr sion voaes/ L2Qgoo 
Cost of hauling and stacking for threshing.............sssesesereeneereee 66 50 
Bill/for threshing, wheat poid,Clees: Bro. 4...7.../.0es sess -was'ecureoneseseiehO CMe 
Extra, hands tovattend jthresher ..325.2 ¢euapds toeess buelerivene ya dee opmoncte gay arnane 
Use of regular hands while a bite wheat $8, board of hands 

B27 (DO) MARKING. ch Gcke Bos dupe Geceesanepen dae sods sts on a'ons oes agaeh es caste Ree 
Bixtra, cost Of stacking Stra h ccssatacapes pcos )sejevaveeeds tuaews'r oh <dedcere on Sapermem 
Transfer of wheat to market and toll-gate..........c.csecesees cereereeree 36 00 
Warehouse charges for weighing, storing, etC........eccssecerereseeees 06 50 
Warehouse commission, selling, Ct@...0... scotscesceccessescen seessccesss OL OO 


Total cost of production s.c.ssace sessctesceen sandarioscns senses ens soe@) OLE 50 
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CREDIT. 

By sale of 63,975 lbs. No 2 St. Louis Amber at $1.46.............. - 1,556 82 
By sa’e of 1,049 Ibs. No. 2 St. Louis wheat at $1.46...0..ccceccee 25 42 
Byisalewlel Mead ot cee ss cco ot OM ee aC: SR 317 
MSPS ON WUENTINTLE .S ccevtvoussela seeders e sneer scaninviees vducandvousicecsue ses 50 00 
Ve VR UME ane RULER SLDS Weecney ce ceek vewas waded ctduswsscasn tisvadiesereuioncee 150 00 
PR Gta oe cc.0 caemeahte reese sseacse Ri Madsuina dz Avarieene Geld ee aa $1,785 41 

Net prouts of 35, acres! wheats: 20... k alec. doaeseeed beasds epee $873 91 

IEC EMORe, MEAT UN f, cucccpuredpeerss ts borate esah weoaetl Meat eke 25 00 


Mr. Douglas was not less skillful in selling his wheat at top price than 
in providing a crop of clover to feed bountifully his wheat plants. He is 
a merchant as well as farmer. Shall we call the $190 rent which he 
charges his thirty-five acre clover tield, the value of the raw material con- 
sumed in making his staple? Wheat is not formed from nothing, while 
restitution to the soil of the elements of crops is found to be indispensable- 
Unless Mr. Dvuglas is willing to ignore the principle of feeding the land 

that feeds him, his statement should take account of the capital in the 
things sold off the iarm in the shape cf grain. If the elements of the 
grain taken from the soil have no value, that fact should be stated and the 
reason for it. We impoverish Jand more now in one year than in ten 
years fifiv years ago, by our improved implements in tillage and husband- 
ry. Hence the necessity of restitution to the soil. One Tennessee farmer 
writing to a Northern journal, says his wheat yielded over sixty- seven 
bushels per acre, according to the ‘ ‘report of a committee.” Such crops 
prove that the climate of Tennessee is very favorable to this cereal ; for 
the Cleveland farmer who gets sixty-seven bushels from an acre, has no 
better climate than thousands who harvest only one-tenth of the quantity 
named peracre. The causes of this wide difference in yield should be 
universally known, and we shall pursue the discussion in the future, to 
show why 40 Ibs. of seed give one man a harvest of sixty-seven bushels, 
and another man not over six or seven bushels——Dr. LEE, in The American. 


Mark Cocxritu’s Crop. 


Kurtz WHEAT. 


The land was clover lay, and broken up in August and September with 
a three-horse plow; harrowed immediately afterward with Share’s harrow; 
rebroke in September with two horses; sowed broadcast from Ist to 10th 
October, three pecks to the acre; plowed in with double shovels, and har- 
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rowed with a hollow-tooth harrow. Yield, twenty-three bushels to the 
acre. 

On corn-land the wheat was sown about Ist October, on plats of ten 
acres, and the double shovels run Loth ways. Yield, fourteen bushels per 
acre. 


1877.—COST OF RAISING WHEAT ON 28 ACRES OF CLOVER LAND. 


Cost of breaking with three horses, 28 acres, at $1 88..........000606 $37 24 
Cost of harrowing three days, at $2 25 per day .....,... c.cscsecse overes 6 75 
Hebreakigg, with! two horses, :.c..c5<sjezsvsesos. srsessetadl UR ae 32 76 
Harrowing with broad harrow, covering 11 feet............ 2.0002 eeeeee 2 00 
ie OMEN ANT O Cay Ss, nhc. taro rhecti sea tyanexassaaycne reese cena armtes 2 00 
Seed wheat, three pecks per acre, at $1 25 per bushel................. 27 25 
Blowedsin with double shoveler, 002.2 chats spcces «1 <ceometes ceseeneatoeee 7 00 
Harrowing alter sowing.......... 0.02.66 Sata ente lesan ctacsycustec se eee 2 00 
Costiot- tise of Reaper, at: $l. per Acres. eee... wse-ts opeveri-cceatens Seems 28 00 
MWe MICLErS Pose L POL ee CLAVAN cued: nsclace rac deeeeniceastecetlnesecaeeeeeeerent 11 66 
hres BUCKETS abupl LOY 2) GAYA......0.-s acs ccaidcontecss czegocpncbecersuy en 7 00 
Two two-horse wagons for two days, at $3...... ...... cecee sccosee ceceee cee 12 00: 
Two four-horse wagons for two days, at $3 50......... ceecesees conseeeee 14 00 
PRMeIVernIEN LOK CWO:CAYS, AU Dlccs: Sus ceyersasccce wsnstsluseees soasavece hepa 2 24 00 
Toll paid threshers, one-tenth, 64.4 bushels, at $1 37............ 02.008 88 22 
Hauling to market, 579.6 bushels, at 2 cents......... ....ecce. ceceee coeeee 11 59 
ERG IOL WAG, 25° ACKES,) AL Dd..220s2eccusnocnncton se Scene eovact sens opers aeeeee i40 00 

$453 47 

Cr. 

By 624 Ibushels, ab pes Sinks ets dacepccnde Bachar aee bags steel eedeewesskap eee $872 28 
Deduct cost—raising, threshing, etC..2.....ceccese aveccses soceos cevesoensse 453 47 

$428 81 
Fourteen tons'of straw at $)..s cers. vahccc ect sac trees caccescarete cocctulccneie 70 00 


Patel, i 5 et ee bees label ig oh ene 


AMO unt Net Per ACTS ss seh casacendetegmevseosessnce $17 81 
Hiquivalent tO; tenors Mies ster etaneerstien 2 Ol MOr EeDE: 


COST OF RAISING 65 ACRES OF WHEAT ON CORN LAND. 


Seed wheat, 65, bushelsvat $1 Qoee A feul hos. 2 baseless abereens ie; 81 25 
Sowing 53 shoe at $1... Se causnweee ws Sain'es sledlgce aueuecrevooechet ee es eaenmmme vm Us 
Plowing in two days vt, fauble shovels. bea sh va eubqusisesabiecometetantecoare 32 50 
Costotrentting cormestals ccc. csssctectics-- 02 senecesecisct vesececeanen tte 6 50 
USeXO Ree apa Bis Me AEs... Mee letcctoe cs ssoccuuachertucececceaspammesenttcs 65 00 
For binders, four days, at Hl eaeb i eee hece oes 16 00 
Two shotdkets four days,’ at i each ti c..25 hh ets cise taaees ess enee 8 00 


Hauling two days with four wagons..........cs6.02 eeeeeene me AS 26 00 
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Seventeen men at Pl) for two days..... 6... 0. cecees oeens weusasees coasceces 34 00 
Toll, one-tenth, 91 bushels, at BL 27...........6. cece ceeeee eneeeeeee cneeee 115 57 
Hauling 819 bushels, at 4 cents.......0.... cecescens coonee cesses coecee ereeeeee 32 76 
Rent wot land, $a.H0 per acxre.../......5 sceensew coedse vet vavennssronr|esoeaanoe 227 80 
$650 58 
Ce. 

By 910 bushels wheat, at G1 27. 1... ...cchse-acsisnseaseanasbeseone aousacnpj 100) 00 
[Ureqinayh Gist eghigdas antece cerdcss w Cie eRS BE Lebenenangnee ec bebe ceece ceseo-cacee 650 58 
Mie PPMOCREM Rs eves. etme rece eclete tel teducts shidcsascaacesivsescciees sing $ 505 12 
Mddisivaw, twenty fons; ALMpO so .is.Fs).deeisdsce Wok sce csetsecsdstacnsesees 100 090 
Moral mipl PROCReas ene. coy ocdea casa ttesceealte eam cnreuayert scam ans heres $ 605 12 
PMAEOUNIGET DER ACER Gael So setsecnapenssetaence ryorte teaaalin Varetinew= “eer 9 3L 
Piguvvalent, £0 Tet Per ACLE... sos ,.jo0cces-c.cvecernse snecdoveeny ondonsaweshle dm 14 31 


Report oF Mags. R. I. Witson, CHAIRMAN OF FARM 
COMMITTEE OF THE East TENNESSEE UNIVERSITY. 


KNOXVILLE, July 24, 1877. 


I have the honor to report the wheat crop growing on College Farm 
his season under the management of Mr. Robt. Cummings, Farm Saper- 
intendent. The ground occupied consisted of field “B,” four acres, and 
field “A,” seven acres; total eleven acres. Field ‘‘B” had its last crop in 
corn, manured at the rate of twenty five cart louds to the acre. It was 
broken up with double plows from 14th to 18th September, 1876, harrowed 
and cleared of trash, then cultivated. On the 27th October it was sown 
with five bushels of wheat put in with a drill. It was cut June 19. Field 
“A” had for its last erop corn on a clover Jay.: October 6, 1876, began 
entting corn-stalks and cleaning up the field. The ground was then deep- 
ly plowed, twice harrowed, and once rolled with a heavy iron roller. It 
was exceedingly dry. October 26, manured with 225 bushels of lime and 
muck or river soil, in equal parts. October 26, wheat sown at the rate 
of 1} busnel per acre, cross drilled. March 5, 1877, on five acres ten bush- 
els sult spread. June 18, crop eut. From the b:ginning, field “A” was a 
little better looking and continued so. The cross-drilling spread the seed 
more evenly over the ground, and as a consequence the stalks were more 
uniform in size and ripened more evenly. The five acres of salt:d wheat 
took on a brighter color and continued so. The two fields yielded, of first- 
elass wheat, 337 bushels, being an average of little over 30 bushels an acre. 
Counting the screenings and tailings, the amount was fully thirty-one 


bushels per acre. Below I give a detailed statement of expenses of the 
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erop, taken from Mr, Cummings’ book. From the figures given, that 
field “A” cost at the rate of $14.10 per aere; field “B” at the rate of $7.75, 
being a difference of nearly two to one. This difference is due to the 
amount of salt and manure applied to “A” and not to“B.” Field “B” 
had received last year nearly one hundred loads of manure, which ren- 
dered it unnecessary to apply any this season. In this case we have 
an illustration of the great difficulty of rigidly estimating the cost of 
any given crop. Unquestionably “PB” was greatly benefited with the 
manure left over from the preceding corn crop, and in strict justice 
should be charged with a part of the cost, but just how much it would be 
impossible to say. The only experimental features in the crop are the 
eross-drilling and the salting. I have tried the first with success hereto- 
fore; of the other I have no experience, and the testimony of others is 
about equally divided for and against salting. In this case it seemed to 
be a good thing to do, but I shonld require several seazons’ trial before 
recommending the practice. The wheat was sold to Mr. J. P. Beech, 
whose skill as a miller has already rendered his brand “gilt-edged” in the 
best markets. Respectfully submitted, 
HUNTER NICHOLSON. 


Errecrs oF LIME. 


Mr. P. M. Reeves, of Johnson City, gives to the Knoxville Chronicle 
some interesting experiments with lime. Its effects upon the production 
of wheat, according to his statements, are very great. Lime should 
always be applied to soils where there is a heavy growth of vegetable 
matter. It hastens the decay and corrects the acidity engendered by the 
decomposition of vegetable matter. 

The chemical effects of lime are, 

Ist. It combines with the acids and sweetens the soil. The compounds 
formed enter the roots and feed the plants. 

2nd. It decomposes the compounds of alumina, iron and magnesia, 
and renders them harmless to vegetation. 

3d. It decomposes organic matter. 

4th. It renders soluble the nitrogen in the soil. 

Mr. Reeves, in the communication referred to, says: 

“T have been experimenting with lime since 1869, and, from carefal 
tests, I think I can not be mistaken when I say that as small a quantity as 
50 bushels to the acre will do so little good that no difference will be 
noted. The smallest amount which I have found to be ot value is 140 bushels 
per acre, and this amount is much too small. I have fie'ds that have re- 
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ceived the following grades of measure: 140, 250, 300, 350, 450 and 550 
bushels per acre, all of which, except the last, have been tested in culture, 
and the best results are from the larger quantities. 


I have tried the mode of plowing under soon after applied, and find it 
a serious error. With such treatment, no favorable results are appreciated 
until afferthe soil is turned back and allowed to remain (the lime ex- 
posed) for at least one season. 

My experience is, that the true mode consists of allowing the lime, 
after being evenly scattered over the surface, to remain thus for at least 
twelve months, and, if for two years, all the better. 

I will leave the agricultural chemists to explain how and why euch 
favorable results follow; only I will state this much: After the lime- 
dres-ing has remained about one year, the soil, which before looked like a 
brick surface, shows a green mould of a mossy charactér. This largely 
increases the second year, when the plow may be used with the assurance 
of a good crop. Were I to make a chemical guers, it would be this: that 
the limed surface attracts the gases from the atmosphere, (formed from 
decaying vegetable matter) and thus forms and combines with the soil (or 
clay), the salts of a fertilizing character. A lime dressing is valuable, if 
thns left exposed, for a clay surface, where the soil has all been washed 
off, but if the dressing be soon turned under and remains, no good results 
are noliceable. 

My mode of applying the lime is to haul out as soon as it is cool 
enough; deposit in regular heaps, and as soon as slaked scatter evenly 
over the surface. 

The Jand upon which I have been experimenting has been in eultiva- 
tion from 55 tou 60 years. About one-half of the area is what may be 
ealled oak and hickory, and the other chestnut land. At the time I com- 
mene d using lime, (I refer to that receiving the dressing 350 to 440 
bushels per acre), the best yield of wheat was not above seven bushels per 
acre. Now, for the past three years, the yield has been from 25 to 26 
bushels per acre. Before the lime was applied 20 to 25 bushels of corn 
was the be-t average yield. Now the yield is from 45 to 50 bushels. Be— 
fure lime was applied, clover would die out the first year after sowing, 
now it sticks well and gives a good yield of hay and ot seeds the same as. 
to timothy. 

Another feature: What we call wire grass and sheep sorrel (both 
noisome pests) disappear after the ground is well limed. The labor of 
preparing the wood and rock and burning the lime cost me not in excess 
of I}c. per bushel. As will be seen, the increase yield for one year is 
largely in exeess of the expense of liming; and, after several years eon- 
tinued crops, the improvement to the svil seems of a permanent character; 
that is, it seems to be restored to something like its condition and strength 
soon after it was first cleared. 
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To apply the facts as I have learned them by experience, take one acre 
of land not worth for cultivation more than ten do!lars, and put 500 
bushels of lime on it, at a cost of $7.50, and after two years chemical ope- 
ration the acre is worth at least thiriy dollars. 

I fully believe that there are at least 200,000 acres of land in East 
Tennessee badly needing lime, and now not worth more that $2,000,000, 
but which if treated to the lime per acre I suggest, at a cost of $1,800,000, 
will be worth ful y $6,000,000, a net gain over all expenses, of $2.200,000. 
Apply the figures to a single farm, say of one hundred acres, now 
worn to a hard clod-formation, blossoming out with red knolis. As a farm, 
this one hundred acres is dear at one thousand doll«rs. The owner feels 
he is doing his best if he gather 700 bushels of wheat, or 2.500 bushels of 
corn from it, but let him add 50,000 bushe!s of lime to it, at a cost of $750, 
miking the stanting value und cost of improvement amount to $1,750, 
and it is worti to him $3,000.. Why? Becanse it yields him 2,500 
bushels of wheat (1,800 bushes more), or 5,000 bushels of corn, (2,500 
bushels more). Farmers with worn out land should “go to liming” in- 
stead of “going West.” Just now burning lime pays better than any other 


labor. ” 


. 


STATISTICS OF WHEAT. 


Exports oF WHEAT. 


Asan exhibit of the important position the United States occupies as a 
grain-growing country, and her capacity to feed foreign nations, I append 
the statistics of the exports from 1865 to 1877, inclusive. By refer- 
ing to these tables it will be seen we are not only feeding our own popula- 
tion, but we are also contributing largely to the support of the teeming 
populations of Europe. Many countries, from their peculiar location as 
climate, ete., are uuable to feed their people, and they must consequently 
draw upon other countries situated in more favorable localities, while they 
themselves must engage in such pursuits as will afford them the means of 
purchasing these supplies. Siill other nations have such a dense popula- 
tion the soil is not capable of feeding it, and these also must go elsewhere 
for fo d. England belongs to the latter class. Even now gaunt famine, 
with her aid, pestilence, is stalking over the plains of India, destroying 
thousands of the poor natives, and the armies of two great wheat-produc-_ 
ing nations, Russia and Turkey, are marshalled in hostile array, taking 
from the country the laboring classes, thus cuiting down their own pro- 
due‘s; while we, with bursting barns of cereals, are awaiting the call to 
empty them. These and other causes will make the present crop of great 
value to us, and the fluctuations of prices are now due to combinations of 
purchasers, and as a consequence will be temporary. We think the agri- 
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culturists of America need have no fear of the ultimate remunerative 
price of all her breadstuffs, not only for the present but for the next year- 


STATEMENT QUANTITY OF WHEAT AND FLOUR EXPORTED FROM 1825 To 


JUNE 30, 1877. 


BUSHELS | BARRELS 

OF WHEAT.| OF FLOUR. 

Bie yeas ennine i LSaU....cccessreccancanccos seossew¥s | 125,547) 4,651,940 

rf ne x liisis)2 etnn cob ee eabeatobet cerca 614,145) 241,964 

: Mg 4 LSA ORR eer itera heen one 1,842,841] 4,092,932 

‘ ‘ ss AS 4 ye cpareeh ce slecvatnagats mies 2,946,861! 6,274,697 

< “4 : SE Ole canen ores sw SUR urea nates 10,184,645) 12,284,828 

5 se se ASO tecin ae oe naclae ac oan alan 16,446.955) 13,149,518 

ie es at GOWN cr scnaces sonteaar re teries 38,808,573) 15,778,268 
fe c ss NS Geren Perk Selacekiee cab ctatene cece 138,306,907) 19.757,73: 

a a 3 AS FURAN: Bepais dost sucesantat oda fetisene 81,808,364 11,451,785 

IROTam sale eeicie soa emeeee ee Aon oe aaa. tawaees Sos 34,304,906) 3,655,841 

170A BS Se a a NE 26,423,080) 2.514.535 

Od eh esa ada So Akt a A RR he AA Pa Nn 39.204.285| 2,562,086 

St Ree OPEC ARTETA SEE EMOTE OL CUCED rer ces CCE EE 71,039,928} 4,094,094 

Sol THRSAIET Bo 5.9 OES Ba BOM Oa aR a or 53,047,179) 3.973,001 

GRRE T Oye nee eerie aN tn ate sitnas 3: she died Seles weer k ee | 05,073,122) 3,935 512 

RMR OME Ar reste os eicae sec nsic tates tabcauesces seecesals | 40,825,611 3,848,665 

STATEMENT SHOWING THE VALUE OF WHEAT AND FLOUR EXPORTED 

FROM 1865 To 1877 INCLUSIVE, FROM JUNE 380 TO JUNE 380. 

WHEAT. FLOUR. 

BUSS Gee le see ese TOR eer ee eee Bil O3 98 O2ZBs asta ect eets. sseavease P 27,007,084 

LB Grete sats Peaks Ac chculureas toe seoten GAP TAD Ie Sad eat ect een onec rs 18,396,686 

olcl Bee aca pnodtont aren cea renee saarar WOOD DO m ceewhcrnacstaces . 12,803,775 

SOME r eee oie aceon ce a Se.e enorte BOVZE MGA ikcai pees she asdeecleatees 20,887,798 

SG Gre estes cc etee sued soko cs tone DA SOS 20 Sie sek ay. anon dan eees 18,818,865 

TSAO. eatencysetcecoaiactecme sete ee Arlee ADO Nac cumtrenm tone ae aithes sees 21,169,593 

UNS Hee ecReee sania he tence esate ae BO AS ADM Uinedincs utbecaeeaeee 24,093,184 

NSS te ee Paes cave Sade sec teecte oat nee ee ARGU sateceet ascnsatcce case 17.955,684 

Siifesmets nae Acceamtes ciosee cab tate CSL ae eee een 19,381,664 

ei C2 A Un RT a ape ae ae ee a LOT AGO Res sth ese coke? ol eee 29,258,094 

0 NSIS pod SSS OBE. O OUT EERE SEE eae SIOOMBGSatatcacccesc nett eae 23,712,440 

LS Giaemrcccteatens eee cas ete oes as BOD So SOO Peet ccske tear eeeae 24,453,470 

LOT Deetrtencce tateke ass Reon eae ees M/AUDO, OOD et dernedesha soe ace eeeses 21,663,947 


STATEMENT SHOWING THE EXPORT PRICE OF WHEAT AND 


FLOUR. 


WHEAT PER | 


FLOUR PER 


YEARS BUSHEL. BARREL. 
Ten years to 1840......... Chic: ho serena pl 04 , $6 06 
(RGR RALH EOS UH secsose senate eats o's scsalerees sacs gals) 5 41 
Ten years to 1860...<......0c082. Neads papi dedecteaeaciite 1 35 6 25 
PREP AAT TY Gosden dee ea a cia soci) vind ae na ad 1 35 i 22, 
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STATEMENT SHOWING THE NUMBER OF BUSHELS GROWN IN THE UNITED 
STATES FOR THE FOLLOWING YEARS. 


Bushels. 
Volos Maen eam Te MEO APIA PASAT NY) AAA Dee ei a amma ese CER one 5 (Fd 287,745,620 
Oc yer sees ROR UA CEC AORTIC EE CaM SGH Gun are Pe EEG Sess cnet 235,684,700 
DiS Filbetecduc RENE ac Seer Ne eee nce ame tne ic Re cece he MAE aire na epee 230,722,400 
BUSA: aN Ta HAN Ue aes, NaC eel a yee 6 oN oN va 249,997,100 
HUSS Lo tatictes ee wee ola dic ena Os Lae aS SORE Ee Eran sean uch 2s aR APs 281,254,700 
RSS Ie es Sore crn pee EeRRE PEE cere ee rege, Se an eamm y ky cet ome ee bs 309,102,700 
1875....... Her eAST Ha Perth ee ony A Oa ata et a) OR = gah cer a 292,186,000 
DS iTHG wine cits sant we eevebeas oak Dae abt d 3 chy ulm aleeae chance vi ce AA il a RE 289,356,500 
MSTA a Aone tn ciiors aie aL a) ins ca Reve ols a 325,000,000 


The average annual production for the past five years has been about 
284,000,000 bushels, of which about 65,000,000 were exported. The 
amount kept at home was about 219,000,000 bushels, of which about 
33,000,000 were used for seed. The exports from Tennessee now average 
about 6,000,000 bushels per annum. 


AMOUNT GROWN IN TENNESSEE ACCORDING TO THe ESTIMATE OF AGRI- 
CULTURAL DEPARTMENT AT WASHINGTON. 


Bushels. 
MRRIID | orate soothes A attra uieogs soca baamsatin kaiterNanecdaduaas tops easels cesmnene .- 6,188,926 
MOS UD pits de phe tee rece conhin ety se neers a asulde ls deme taae eset asta eeek oa ne eae ee 7,357,000 
SLURS ioe anita incense Sersate os Sih-in de ~ Aon cetone ter tne seuleepdanteee asta tase eae 5,149,000 
HS Pancake satwensianneldedaoce da Gun erie” seem vanes deca be ts Peauemns Geoamenge eee 10,298,000 
He eStstin i osecttanda xi ncen on iiacaass eecaitain se fan wes rapicedthn Gus te ehessneet ee heanene 7,414,000 
SMA tana lsechennacanacicrsnereineccamcie aaeae br codes apeadiesbet kentos bene eee thea 11,121,000 
HEP Dassen oe se as cucu cciadops sqacess hance scamagdics oi vai seraeeuas tap sehr ae eercaiyaae 13,180,000 
LIS REL SRE ERE SEBS Jee ees ERS Bald pn toch ae Pt: 11,260,000 
The acreage and value of the wheat crop for this State in 
Acres. Value. 
MST sthe tee. brs scee sl uceluntanwes tod bbe gu hen aeaeh, then ke 1,541,705 $13,261,000 
USE ree oe eisa ide ectiislgestusnss tacitc Shagiortwus tenet! 1,356,626 10,071,800 


The crov of 1877 will probably go to 11,000,000 bushels, valued at 
$13,200,000. 


An. Essay, Reap BY JoHN M. MEEK, BEFORE THE 
East TENNESSEE FARMERS’ CONVENTION, HELD AT 


ye 


KNOXVILLE, ON THE 10TH OF OcToBER, 1877. 


Topic—The Proper Time to Sow Wheat. 


In the bricf time allotted for the consideration of this subject, only a 
few of the most important’ facts gained from observation and experience 
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in the culture of this cereal may be presented in connection with what 
has been learned from the tested results and experience of the most suc- 
cessful wheat producers of the world. The first suggestion, then, present- 
ing itself for consideration, in determining the proportion to sow wheat, is 
climatic influence, and the kind of wheat sown—though, inasmuch as very 
little spring wheat is grown in this latitude, our inquiries may be limited 
to the proper time of sowing fall or winter wheat. With proper iniorma- 
tion as to the probable changes of weather induced by the recurring sea- 
sons, we, may determine, with a sufficient degree of certainty, the proper 
time to sow; and it may be stated here, in general terms, that this time is 
included between the 15th of September and the 25th of October; notwith- 
standing, wheat sown previous to and succeeding these dates has been 
known to produce good crops. These dates are considered the extremes, 
and a safe mean between them, as in most other enterprises, is more surely 
to yield profitable results. 

It may again be stated, as a general maxim, that the proper time to sow 
is when the ground has been put in proper seals on to receive the seed_ 
To determine this requires a knowledge of the natural history of the plant, 
its chemical needs, and necessary environments, to insure a healthy and 
vigorous growth and prolific yield. The farmer who has produced fifty 
bushels of wheat upon an acre of Tennessee soil can better elucidate this 
phase of the subject, than he who has produced ten bushels per acre. 

The time to sow is also governed, to a great extent, by the kind of soil 
upen which it is determined to sow wheat. If it be stiff clay loam, it de- 
mands early seeding, because, in such soil, more time is required for the 
germination of the seed, demanded by its greater resistance to atmospheric 
influences. If, on ihe other hand, it be’a light, porous soil, such as is 
found in the limestone formation, or the rich alluvial deposits, it will bear 
later sowing, for the reason that such soils respond readily to mau 
forces, and hasten germination. 

Time should be given the plant to fortify itself against the rigorous 
assaults of winter, by a sufficient growth of lateral roots. 

The tap root is easily broken by the lifting process of freezing, and if the 
p!ant is not supplied with lateral roots, it is killed, or makes but a feeble 
growth preceding the time when all its strength is demanded to produce 
the stalk, the blade, and the full grain of wheat. The average production 
of wheat per acre in Tennessee, which is about eight bushels, would seem 
to indicate that there is no proper time within our limits in which to sow 
wheat On the other hand, is:lated cases, in which the yield has been 
made to reach as high as sixty bushels per acre, demonstrate beyond a 
doubdt that there is a proper time. 

The average farmer may not be able to reach so greata yield as this, 

unless the average production can be raised from its present low rate, 
it is a fact capable of demonstration that there is no proper time to 
sow Wheat in the State of Tennessee. The farmer, to be successiul, cannot 
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give time to_the production of unremunerative crops, and no intelligent 
farmer will agree that eight bushels of wheat per acre will pay cost of pro- 
duction, and leave sufficient margin to justify its cultivation as a source of 
profit. 

But it has been shown that, with our advantages of soil and climate, 
thirty, forty, fifty, and even sixty bushels per acre may be produced, when 
it surely follows that there is a proper (ime for sowing, which may be de- 
termined by a close observance of the growth, habit and food of the 
wheat plant. In addition, it is necessary to know, also, whether the soil 
is in a condition to meet those requirements. ® it is, then the natural 
history and physiology of the plant will in licate the time of sowing with 
the necessary safe-guards against its enemies. Here is opened a wide 
field for research, and the acquisition of valuable information, It may 
be objected by some that this will demand too much of the farmer’s time. 
So it has been urged since the time when Cincinnatus left the plow-han- 
dles to guide the Roman Empire; yet it has slowly dawned upon the 
world, through the labors of such men as Leibeg, that successful and in. 
tellig:nt agriculture demands more patient research, and a higher degree 
of administrative ability, than any of the learned professions. The olu- 
tion of the question, then, as to the proper time to sow wheat, resolve® 
itse!f thus: The necessary ability and willingness on the part of the 
farmer to acquire and practically apply, in the cultivation of his fields, 
the knowledge that is acquired in the successful cultivation of this mighty 
agent of civilization. 

The want of this information has already depleted our once fertile lands 
of their productive strength, and barren fields, with bristling sedge scat- 
tered over our State, are the sad monuments of our lamentable f ly and 
ignorance. Chronic discouragements rest like an incubus upon the pro-- 
ductive energy of our people, and many are silently gathering their house- 
hold goods and seeking homes elsewhere. For those of us who remain 
there is left a great work. The resuscitation of our drooping energies, and 
the re-animation of our faith that there is life in the land yet, is ours) 
and the preservation of the heritage once so rich in possibilities. It is 
ours to stimulate the flagging zeal of toiling masses, and attract the intro- 
duciion of new people, energy, and capital. It is left. us to show to the 
world that God has given us the fairest domain the sun ever shown on, 
with capabilities of wealth, such as were never dreamed of by the pioneers 
of the Western World. We can do this by intelligent farming, by inereas- 
ed production, by inereised immigration to take the places of those leav- 
ing us, by clothing our fields in grass and clover, and covering them with 
herds of blooded eattle and flocks cf thorough-bred sheep; and thus de- 
monstrate that there isa “ proper time to sow wheat” by an increased 
yield of from thirty to sixty bushels per acre, and that we have discovered 
that time to be in accordance with intelligent culi:ure and wise rotation of 


crops. 
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On THE Best Mopr oF PREPARING STRAW-CHAFF FOR 
FEEDING PURPOSES. 


By Dr. Augustus Voelecker, F. R. 8. 


Mr. Samuel Jonas, of Chrishall Grange, Saffron Walden, England, 
gave an interesting account of a plan of preparing straw-chaft for feeding 
purposes, and preserving it for winter use, which he found extremely use- 
ful in pracrice. 

The peculiarity of Mr. Jonas’ plan consists in the use of a small quantity 
of green rye or green tarcs as a fermenting agent. 

Mr. Jonas, who for many years has been a great advocate for the con- 
sumption of a large poriion of straw chaff for feeding purpuses, uses a 
twelve-borse power engine by Hornsby, for threshing, dressing and bag- 
ging the corn ready for market, a: d cutting the straw into chaff at the same 
time. With a ton of straw-chaff he u-es about one hundred weight of 
rye or tures, cut green into chaff, and one bushel of common salt. This is 
dore ia sprirg and summer; the chaff is not used until October or the 
Winter months. 

The addition of the green stuff causes the straw-chaff mixture to heat; 
the volatile and odoriferous principles produced by the fermentation are 
retained by the straw-chaff, itse.f undergoing akind of slow cooking pro- 
cess, and they impregnaie the whole mass with an extremely pleasant 
flavor, scarcely inferior to that which characterizes well made meadow-hay. 

Tt appears to me interesting if not useful to compare the nutritive pro- 
perties of straw-chaff, prepared according to Mr. Jonas’ plan, with ordi- 
nary wheat straw, and I therefore made a careful analysis of a sample of 
chaff taken from the bulk at Chrishall Grange, and kindly supplied to me 
by Mr. Jonas. 


The following results were obtained in the analysis of this straw-chaff: 


Mois tute ins ipatede segeensan sabes dagen os isstlersee co stcnspaeike sas Magik. ches uaneasees 7.76 
O.1 and fatiy matter ............ Caceiahde tation fas naea theaters soeicyst Bcd site waeane 1.60 
Albuminous compounds (flesh-forming matters)*............... naib eve cape A LG 
Sugar, gum and other organic compounds soluble in water.............. 10.16 
mate Tey ici. 5288 wax bipinccevunettualten faideas’s sie sdesldofet sins saleaice env saidate eB RINT Ce 


Woody fibre (cellulose)....... Astaro ranehatelss eaes |soodeeen Usl,o stile jeoo eo sealeet eee VA O A! 
Insoluble mineral matter (chiefly silica) ...... 0.00. ..ccsseseceeseeerevse see 3,20 
Saline mineral matters (chiefly common salt)........... vindelas soc eeeem anal be ero L 

100.00 


*Containing nitrogen, .67. 


In explanation of the term woody fibre (cellulose) in the preceding 
analysis, I would observe that it app ies to that portion of the straw-chaff 
which remains behind after successively boiling the material with water, 
dilute sulphuric acid and dilute caustic potash solution, and exhausting 
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the residual dried substance with alcohol and ether. There can be no 
doubt that the different alkaline and acid secretions in the animal organ- 
ism exercises similar, probably even more energeti¢ effects upon straw 
than these successive exhaustions with various chemical agents in the 
laboratory. ‘The treatment with dilute acid and alkali, therefore, affords 
a better insight into the digestitility of the bulk of straw than 
the mere exhaustion with water, Let us now compare the preceding 
analytical results with the composition of ordinary wheat chaff. 

The following is the composition of a sample of well harvested wheat 
straw, which was neither under nor over rij e: 


Moisture.......... avonisetite ESSA RAEN o Hire sa MPR aduslcncicy us sedeuedetdae aL EeOES 
Oil and fatty matter.. wees Rime dcs esis ccs Seacitas cesawecechie Saymlemea 
Albuminous en (flesh- tien Mine Matters) eure kcesce oe eicee chalet eee 
Sugar, gum and other organic compounds soluble in water............. 4.26 
Digestible fibre.. HSE SDE SESS UHR aca errs Galas Bey oincd secre on mSed sicdoo . 19.40 
Woody fibre (deliulose) Atl Bret cela ds eee ee Gece tee tec ics 


Insoluble mineral matter iohiene aie un pee), Oe 3.08 
Saline soluble minéral substance. ...cccccceccc ae cesaicnocs ocoees ccc crane ties 


100.00 


“Containing nitrogen .47. 


A comparison of the coimposition of ordinary good wheat straw with 
that of straw-chaff prepared by the system pursued by Mr. Jonas, brings 
out several points of interest, on which a few observations deserve to be 
made. 

In the first place it may be remarked that both kinds of straw-chaff 
contain about the same proportion of oil. The oil exhausted from straw 
by means of ether has a bright yellow color, is sweet to the taste and ren- 
ders straw more palatable and more nutritious than it would be without 
this constituent. It is appreciable in quantity, for according to the pre- 
ceding d ta, one ton of straw-chaff contains about thirty-nine pounds of oil. 

2. it will be seen that fermented straw-chaff contains rather more than 
four per cent. of albuminous or flesh firming compounds, whereas ordi- 
nary wheat straw contains in round numbers only three per cent. The 
prepared wheat chaff, therefore, is one-fourth richer in materials which 
produce the substance of the lean fibre of meat, or the muscle. 

3. Common wheat straw, of good quality, contains about four and a half 
per cent. of sugar, gum and similar soluble organic compounds. In over- 
ripe straw the amount of these soluble matters is less. On the other hand, 
in the sample vf ermented straw-chaff analyzed by me, the per centage of 
sugar, gum, etc,, amounted to 10.16, or nearly two and a half times the 
amount which occurs in good unprepared wheat straw. The much larger 
proportion of sugar and other soluble matters in the fermented straw, no 
doubt, is due to the green stuff employed in its preparation; but, at the 
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same time, the process of heating the mixture, it is quite probable, may 
have had ihe effect of rendering the chaff more soluble in water. 

Bearing in mind that the chaff prepared by Mr. Jonas contains so large 
a proportion ef succulent matter, it is no wonder that cattle and sheep 
are fond of it, and thrive upon it in a much higher degree than upon 
ordinary wheat straw. 

4, A comparison of the relative proportions of digestible and of woody 
fibre in fermented wheat-chaff, with their proportions in common-wheat 
straw, exhibits striking differences, which cannot fail to arrest the atten- 
tion of stock-feeders. 

Taking together digest:ble and wocdy fibre, we have, in the fermented 
straw-chaff, 70.38 per cent., and in ordinary wheat straw 73.53 per cent; 
showing a slight difference in favor of the fermented chaff, which, being 
yicher in sugar and other matters soluble in water, contains abcut three 
per cent. less vegetable fibre than common wheat straw. 

When the veg: table tibre of each kind of straw-chaff, or the material 
insolfible in cold and boiling water, is treated with dilute acids and alka- 
lies of the same strength, for the same length of time, and in all other 
respects precisely alike, a certain proportion of the vegetable fibre is ren- 
‘dered soluble. This soluble portion figures in the preceeding analysis as 
digestible fibre; whilst the matter insoluble after treatment with the vari- 
ous chemical agents, is termed indigestible or woody fibre (cellulose). 

Although it is not meant to convey by these term-, the idea that ani- 
mals have the power of resolving crude vegetable fibre into digestible and 
into woudy fibre, in precisely the same ratio in which we can separate 
them in the laboratory, a tolerably good opinion may be formed of the 
relative digestibility of various foods consisting. »rincipally of vegetable 
fibre, by submitting them to the process usually employed in the labora- 
tories for the determination of woody fibre. 

In the cases before us, it will be seen that, of the total amount of vegeta- 
ble fibre present in the fermented wheat-chaff, thirty-five and three-quar- 
ters per cent. were rendered soluble by the treatment prescribed, and 
thirty-four and a half per cent. (in round numbers) left behind as indiges- 
tible woody fibre, whilst the seventy-three and a half per cent. of vege- 
tible fibre present in common wheat straw chaff were resolved, by treat- 
ment with dilute acid and alkaline liquid, into nineteen and a half per 
cent. only of digestible, and into fifty-four per cent. of indigestible woody 
fibre. In other words, the same treatment rendered soluble 50.85 per 
cent of the vegetable fibre of the fermented prepared chaff, and only 26.38 
per cent. of the fibre of common wheat straw. 

These differences are very marked, and well calculated to explain, ina 


great measure, the great superiority of the fermented chaff as a feeding 
material over the common straw-chaff. 
The fermentation to which the straw is submitted in Mr. Jonas’ plan, 


thus has the effect of rendering the hard and dry substance which consti- 
‘ 
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tutes the bulk of straw more soluble and digestible than it is in its natural 
condition. But, as useful asis the effect of the slow and moist heat, develoyed 
in the mixture of straw-chaff with yreen rye or cut tares, which is no doubt 
in rendering the fibre of the chaff more digestible, this is not the only reco- 
mendation of Mr. Jonas’ admirable plan of preparing a really very nutri- 
tive and important food for stock. 

Another recommendation is, the extremely delicate flavor and the 
palatable condition which is conferred upon the straw in the process of 
fermentation. The prepared straw-chaff kindly sent to me by Mr. Jonas 
had all the agreeable smell which characterizes*good green meadow-hay, 
and a hot infusion with water produced a liquid which could hardly be 
distinvuished from hay tea. 

' Although fermented chaff resembles hay so much in taste and smell, it 
need hardly be stated that the later is more valuable for feeding purposes: 
However, the difference in the nutritive properties of meadow-hay and 
straw chaff made from rather under-ripe wheat straw prepared and fer- 
mented in accordance with Mr. Jonas’ directions is not so great as might 
be imagined by some. A little cake, ground into meal and sprinkled 
over the chaff, would go far to oblitera e the difference in the feeding 
quality of the two kinds of chaff, 

I would particularly recommend for that purpose a cake rich in albu- 
minous compounds. Green Gernian rape-cake, or decorticated cotton- 
cake, ailded to the straw-chaff in but small quantities, will bring up the 
per centage of albuminous compounds to what it is in good meadow-hay. 
Best decorticated ecoiton-cake contains about forty per cent., green rape 
cake about thirty-three per cent., and the finest linseed-cake from thirty to 
to thirty-two per cent.-of albuminous compounds. About 2 ewts. of 
deco:ticated cotton-cake, ground into meal and added to one ton of 
fermented straw-chail, presuming it to have always the same coinposition 
as the sample analyzed by me, I find constitutes a mixture which agrees 
closely in composition with good meadow-hay. 

In order to enable others to compound a mixed food from straw-chaff, 
resembling in eomposition good meaduw-huy, | have placed in the fol- 
lowing table the analysis of ordinary wheat straw, of the fermented 
sample, and the mean results of twenty five analyses of commom meadow- 
hay: 
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CoMPOSITIONS OF 


Common | Fermented | Wheat- 
meadow- jand prepared| straw 
hay. straw-chaff, chaff. 
— ae Se a 
IU SACRA TE ee erreys gery Se os vk cuwnvepvic ge che WOow inNWeD axvloee'gas cave cwavicws 14.61 7.76 3.53 
Oilkand fatty Matter... .........cocer-oeccaseoscreceestves 2.56 1.60 14 
Albuminous compounds (fiesh-forming matters)**...... 8.44 4.19 2.93 
Sugar, gum and other soluble organic compounds...,| 41.07 10.16 426 
PROTA AOD seve sinc sce qqnatvanc- seas even cedao ce sests ckiope susanesci{et velawaixe 35 T4 19.40 
Indigestible woody fibre (cellulose) eel) 2G 34,54 54.13 
MIRTIOUA UE BUCOL. (ASN) 1..snsjcscuveescuewarcenslercans dee sss venschensine 6.16 6.01 4,21 
100.00 100.00 100,00 
% CONLAIMINE /MITTOMEN 0 yy sos sccevsces swoncWiseveecssenes | 1.35 | 4 


Meadow-hay, it will be seen, contains rather more than twice as much 
albuminous or flesh-forming matter as the sample of straw-chaff of which. 
the analysis is here given; hence the advisability to add to the latter 
some oil-cake, which, moreover, will have the effect of raising the per 
centage of oil, and bringing it up to about the same amount as is found in 
meadow-hay. i 

Chaff, especially if made from over-ripe straw, is not much liked by 
sheep and cattle, on account of its insipid taste and harshness; and con- 
siderable difficulty is experienced to induce stock to consume straw-chaff 
in as large a quantity as is desirable. To meet this difficulty, several 
stock-feeders with whom I am aequainted have found it useful in practice 
to use straw-chafl with some treacle previously diluted with sufficient 
water to impregnate uniformly the chaff with the sweet liquid. The only 
fault I have to find with this otherwise good plan of rendering chaff more 
palatable is, that the farmer has to pay from £13 to £14 per ton for the 
treacle, and obtains in that material only about fifty-four to sixty per 
cent. of sugar, the rest being water and impurities of no feeding value. 

By Mr. Jonas’ plan, straw-chaff is not merely.made more palatable, 
but as it is mixed with a little green food, it undergoes a slow cooking 
process, and becomes more digestible and permeated by a delicate hay 


flavor. Thus the most is made,-both of the green stuff and the straw, 
and an excellent food is provided, at a trifling expense, greatly superior in 
feeding properties to treacled ordinary straw-chaff, which costs more 
money. 

. The great simplicity of preparing and storing straw-chaff, and the inex- 
pensiveness of Mr, Jonas’ plan, are further advantages, which all who 
‘consume much straw for feeding purposes may secure to themselves. 

The more one looks into this subject, the more one becomes impressed 
with the great practical value of Mr. Jonas’ plan of preparing a most 
a-eful and nutritious auxiliary food; and it is much to be desired that 
this extremely simple, inexpensive and, in all respects, excellent plan 
of dealing with straw for feeding purposes, may be spread throughout the 
dength and breadth of the country. 
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WEST TENNESSEE AS A WHEAT PRODUCING 
REGION. 


Since the foregoing pages were pat to press, the writer 
-has paid a visit to those regions of West Tennessee, from 
which but few reports were received. The investigations 
show that the natural productive capacity of part.of West 
Tennessee for this cereal surpasses that of any other division 
of the State. Lake county, which is a bed of alluvium, 
lies between Reelfoot Lake and the Mississippi river. The 
average production of wheat for the year 1877 was twenty. 
bushels per acre. Thirty bushels are not uncommon, and 
vone gentleman made 53 bushels per acre. 

On page 106 it is stated that in Lake county, owing to 
the exuberant fertility of the soil, wheat is apt to bed and 
rust. This remark-needs modification, and applies only to 
the later varieties of wheat. The earlier varieties rarely 
fail to make a heavy yield. This is true, also, of the wheat 
sown on the rich terrace soils of Shelby, Tipton, Lauder- 
dale, Dyer and Obion, known to geologists as Bluff Loam 
or Loess. The average production upon these soils after 
clover is not far from twenty bushels per acre. 

- The soils of the Lagrange sands occupying Fayette, Hay- 
wood, Crockett, Gibson, Weakley, and Madison, and the 
western parts of Henry, Carroll, Hardeman and a small 
portion of Henderson are not so prolific, but with thorough 
preparation after clover or peas, the average yield of wheat 
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is from 12 to 15 bushels per acre, though from 20 to 25 
bushels are not uncommon in favored localities. 

The soils between these last-mentioned counties and the 
Tennessee river are not so productive. The surface is either 
very flat, so as ‘to retain water, or very rolling, sometimes 
rugged, though many good areas very fruitful in the pro- 
duction of cereals are met with. 

As a general thing the lands of West Tennessee are much 
fresher than those in either of the other divisions of the 
State, and the average production of wheat per acre is not 
far from 13 bushels. 

It is curious to observe that the quantity of wheat sown 
per acre in West Tennessee is much less than in the other 
divisions of the State. Froma half to three-quarter bush- 
els per acre is all required on these fertile soils. It tillers 
in a remarkable degree. 

In Middle Tennessee the average yield is about ten 
bushels, and in East Tennessee eight bushels. It must 
not be inferred, however, that the really good wheat 
lands’ in the two last mentioned divisions are in- 
ferior to the best in West Tennessee. In McMinn, 
Monroe, Louden, Knox, Jefferson, Hamblen, Greene 
and Washington counties are found soils that are 
capable of making from 30 to 40 bushels of wheat per acre, 
while throughout the Central Basin, in Middle Tennessee, 
and on that tier of counties lying on the Kentucky line, on 
the Highland Rim, notably Robertson, Montgomery and 
Stewart, the lands, when well preserved, grow wheat with a 
remarkable fecundity. 

The best wheat soils of West Tennessee are very tender, 
and require’ a high degree of watchfulness to keep them 
from washing. This is true of all the counties named ex- 
cept Lake and the western parts of Dyer, Lauderdale and 
Tipton, which are in the Mississippi bottoms. A belt ex- 
tending two or three miles back from the river, and parallel 
with it, and including also all of Lake, is above overflow, 
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probably, one year with another, will make a larger average 
of wheat and corn than any other equal quantity of land in 
the State: The plant food here has been gathered from all 
that vast region drained by the upper tributaries of the 
Mississippi, and, with any sort of care, will last forever. 
In no part of the State is the production of wheat extend- 
ing more rapidly than in West Tennessee, and where it is 
proving to bea more remunerative crop. The attention 
paid to the preparation of the soil, its remarkable fertility, 
its contiguity to the best wheat markets, all lead to the be- 
lief that this division of the State will soon outstrip both 
Middle and East Tennessee in the production of this im- 
portant cereal. 
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A 
Advantages for growing wheat in Tennessee........... cccceeee. ceeeee seteeeees 62 
ALUN SIS) (OEM Noeceosines) wancepeaciogn FERRO onrics eon SORE toh orc ate Aer ee 28 
MUP ECS OL v,.cuhnonaniciemes sees Be ciate er cheese eat aad hae oe ve 78 
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BRRATA. 


Several forms of the present work passed through the press during my 
unavoidable absence from Nashvill.. In consequence this it is marred 
by many typographical errors. The following are the principal: 

Page 13, third line, for dicotyeldon read dicotyledon. 

Page 15, third line, for Himalays read Himalaya. 

Page 26, twenty-third line, for excites read excite. 

Page 28, ninth line, for oder read odor. 

Page 29, twelfth line, for gardner rea gardener. 

Page 33, nineteenth line, for facts read fact; twenty-fourth line for were 
ead vas. 

Page 35, seventeenth Kine, fer The explain read It is explained. 

Page 37 eighth line, for them read it; twentieth line, for has read have. 

Psge 40 thirty-first line, for “Syria which comparcd with” read “Syria 
compared with which.” 

Page 41 thirteenth line, for continues read continue. 

Page 42, seventh line, for “until he had” read ‘“‘ he soon had.” 

Page 44, last line but one, for minutia read minutic. 

Page 45, las line but two, for it read them. 

Page 47, twelfth line, for statements read estiinate; last line but two, for 
nound read pounds. 

Page 50, last line but three, for Clanson read Clawson. 

Pag 3, lac l1we but five, for sprout read sport. 

Page 71, third line, for matter read matters; last line but four, fer become 
read becomes. 

Page 73, second line under first table, for enters read enter ; second line 
under second table, for is read are. 

Page 75, ninth line, for fine xu find; in eleventh line, put the wor 
should between substances and be. 

Page 96, last line but tree, for its read their. 

Page 97, thirteenth line, for is read make; last line but cne, for humu 
rid humic. 

Page 98, second line, for hwmis read humic 

Page 101, fifteenth line for portion read portions. 

Pags 1038, twenty-eighth line, for ifs read their, 


Page 105, eleventh line, for abiained read obtained ; thirteenth line, for és 
vead are. 

Pave 105, twenty-eighth line, for soil read oams. 

Page 120, ts.enty-fourth line, for was read were. 

Page 121, thirty-first line, for shows read show. 

Page 124, second line, for freeze read freezes ; twenty-fifth line, for p’owing 
read planting. 

Page 127, twelfth line, expunge the word or. 

Page 215, last line but one, for crop plow read cross-plow, 

Page 217, under 17th answer for clover land not plowed read clover land not 
pastured. 

Page 219, under 34th answer read stiff straw for stiff strand. 

Several minor errors ajypear in the appendix which the reader can easily 
correct, 
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